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TaWABJ>S A HI8T0&Y OF 



ANCIENT CUSTOMS, INSTITUTIONS, 
AND INVENTIONS. 



FHAixx;— AxciSMT axATuit AMD MoviNo nouais;— » 

ANDROIDE9 1— AUTOMATIC DUCK ; — FLUTE-PLAYEK 
CH£8a-PLAY£B: — AUXOJCATIC OPS&A SFJSAiUNG Fl- 
OVBS8 OEACUS OF «HB AMCXBKM |— OMBUB CBI* 
NOISES ; — ^FANTOCCINI* 



Th£ various kinds of puppets usually 
termed Mariannetteg^ the Ombres CMnolses, 

aud the Androides^ are ingenious mechanical 

r 

eontrtvueesy whidn are usually ranked under 

the indiscriminate title of AutomatOy although 
it propeorty bdongs only to tiiOBe macbioM 
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4 MECHANIC INVKMTIONS. 

that are kept in motion by weigh ts> springs^ 
and wheels^ and which are called Androides 
when they represent the human figure. 

Of thescy the Marimmttesy which are 
merely moved with strings, are the most 
ancient. They were common among the 
Greeks and Romans^ and many of tiieir au« 
thors speak of such figures,— termed by them 
neurospasta, — which they describe as moving 
their heads, eyes, and limbs, in a very natural 
manner. They were much used at their 
public shows; and among them may be 
ranked the Phalli, which were carried round 
the > villages during the festivals of Bacchus 
and Osiris ; as well as those other images, 
of a similar description, mentioned by Hero- 
dotus : — " Festum Bacdio JEgyptu celebrant, 
excepHs choris, fere per omnia eadem Greeds. 
Sedy loco pJiallorum, sunt ab eU excogitata oIub 
stahm drdier cubitales nervis mobiles, quas 
femincB circum/erunt per pagos, vereiro nu* 
tante, quod non mudto minus est ccetero cot'- 
poreJ* % 

Whether the ancients 'were acquainted 
with any method of constructing Automata, 
or figures moved by springs, is a question not 
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easily resolved. We have, indeed, the tes- 
timony of both Piato aud Aristotle, that Dae- 
dalus was said to have made statues which 
had not only a locomotive power^ but which 
it was necessary to tie down in order to pre- 
vent them from running away ! But the au- 
thoritv on which this assertion rested is ex- 
posed to more than doubt ; and was, proba- 
bly, little else than the exaggerated expres- 
sion of admiration at statuai'y approaching 
nearly to the resemblance of life. The latter 
author^ indeed^ mentions a moving image of 
Venus, formed of wood; but he expressly 
says, that the motion was communicated to 
it by means of quicksilver, though in what 
manner that was effected he does not de- 
scribe. The account given by Aulus Gellius 
ai a pigeon that was constructed by Archy- 
tas of Tarentuni, about four hundred years 
before the Christian aera^ is equally imper* 
feet ; we are informed that it flew, but no* 
thing is said from which any conclusion can 
be drawn respecting its mechanism. As to 
the head, upon the constructiou of which, in 
the thirteenth century^ the monk Albertus 
Magnus is said to have bestowed the labour 

b3 
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of thirty years, all that is known respecting^ 
it is^- that it iB represented as having not 
only moved but spoken; and that Thomas 
Aquinas^ terrified by its powers^ and conceiv- 
ing it to be formed by magic, broke it to 
pieces; which accident Albert bore with 
such philosophy, that be merely exclauned^ 
perHt opus triginia annorum ! At a stiii later 
period the well-known John MuUer, or, as 
he is sometimes called, Regiombntanus^^ 
made an iron fly, which is said to have flown 
about ; and a wooden eagle, which flew to 
meet the Emperor Maximilian on his arrival 
at Nuremberg in 1470 : but these pieces of 
mechanism are not mentioned by contempo- 
rary writers, nor are they described in the 
works of the supposed inventor. 

The earliest, and certainly the most useful, 
invention that may be ranked amongst the 
Automata, of which we iiafve any certain ac- 
count, is that of clocks. When these were 
brought to perfection, some artists added 
figures to them, which performed various 



* *^ M^hmmtmu$*** AUa mentioned in Book I., Art. Ai" 
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evolutions at the time of striking ; and when 
tUs atteiopt bad -succeeded^ others endear 
voured to construct those single human 
images which appear to move without assis- 
tance;, and to which we apply the name of 
^ndraides. So early as the middle of the 
sixteenth century, a locki^mith at Nuremberg 
constructed iigores of 4;his despriptiou^ some 
of which beat a drum, and others played on 
the luie in proper musical time; and we 
know that, about the same period, the Em- 
peror Charles V. amused himself in his re- 
tirement with similar pieces of machinery. 
It is also mentioned by the author of a poem 
entitled Zodiacui vit^e,*^ that he saw at 
Romcy in the begimiing of the sixteenth cen« 
tury, during the pontificate of Leo the Tenth, 
a ligure^ whidi had been constructed by a 
potter, that played upon a wind instrument $ 
but no account is given of its construction, 
and it Is merely described as folkfws • 



JBmnh <9>ttt d Jtguhfactumfjuvenisque ^figuram, 
Ilfflaniem migutio vaOditm ventum am AioHit*' 

The first Androides that attracted atten- 
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Hon in the last century, were those exbibUeil 

at Paris by the celebrated Vanconsou, in 173^- 
Tiiey principally consisted of two figures; 
one representing a Aute-player^ whicb^ as we 
are assured, played twelve tunes on a Ger- 
man flutCi in the same manner as a living 
performer^ while the other played on the 
shepherd's pipe^ held in the left hand^ and 
with the right heat upon the tembour de 
basque* There was also an automatic duck^ 
of the natural size and plumage, which ex- 
hibited the usual movements of the animal, 
uttered the same sounds, ate and drank, and 
then voided its food in an apparently ma^^tir 
cated state ; the nioLion was communicated 
by means of a cylinder £md slender chains^ 
similar to those of a watch* But this figure 
cannot be considered as an original invent 
tiou3 fur Labat tells up,* that the French 
General de Gennes^ who in 1688 defended the 
island of St. Christopher against the Engiisii, 
had constructed a peacock, which performed 
similai' movements. Of the flute-player> 
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there is a minute description in tlie Memoirs 
ci the Royal A'eademy of Sciences at Paris, 
which is too curious to be omitted, 

" The figure/' we are told, was about 
five feet and a half high, and was placed 
upon a square pedestal, which concealed a 
portion of the machinery. The air entered 
the body by three separate pipes, into which 
it was conveyed by nine pairs of bellows, 
which expanded and contracted in regular 
succession by means of a steel axis turned by 
clock-work. These bellows performed their 
functions without any noise, which might 
liave discovered the means of conveying the 
a.ir into the machine. The three tubes that 
received the air from the bellows passed into 
three small reservoirs in the trunk of the fi- 
Sfure, where they united, and, ascending 
towards the throat, formed the cavity of the 
mouih, which terminated in two small lips. 
Within this cavity was a small moveable 
tongue, which, by itp motion at proper inter- 
vals, admitted the air, or intercepted it in its 
passage to the flute* The fingers, lips, and 
tongue, derived their appropriate movements 
from a steel cylinder, abo turned by dock* 
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works. It was divided into fifteen equal 
parts, which, by means of pegs pressing 
upon the ends of ^teen different levers, 
caused the other extremities to ascend. Seven 
of these levers directed the fingers, having 
wires and chains fixed to their ascending 
extremities, which, being attached to the 
fingers, caused them to ascend in proportion 
as the other extremity was pressed down by 
the motion of the cylinder^ and vice versdi 
then the ascent or descent of one end of a 
lever produced a similar ascent or descent in 
the corresponding hngers, by which one of 
tlie holes of the flute was occasionally opened 
or stopped, as it might have been by a living 
performer. Three of the levers served to 
regulate the ingress of the air, being so con* 
triv ed as to open and shut the three reservoirs 
abovementioned, by means of valves, so that 
more or less strength might be given, and a 
higher or lower note produced. The lips 
were directed by four levers, one of whicli 
opened them to give the mr a freer passage ; 
the other contracted them; tiie third drew 
them backward ; and the fourth pushed them' 
forward : the lips were projected upon that 
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part of the flute .which received the air^ and 
' by the different motions already mentioned^ 
properly modified the tune. The remuning 
lever was employed in the direction of the 
tongue, which it easily moved, so as to open 
or shut the mouth of the fluto. The just 
succession of the several motions performed 
by the various parts of the machine, was 
regulated by the following simple contri* 
vance:— the extremity of the axis of the 
cylinder terminated on the right side by an 
endless screw^ consisting of twelve threads^ 
each plcM^ed at the distance of an eigbth'of an 
inch from the other. Above this screw was 
fixed a piece of copper, and in it a steel 
pivot, which> falling in between the threads 
of the screw, obliged the cylinder to follow 
those threads, and thus, instead of tuniing 
directly round, it was continually pushed on 
one side. Hence, if a lever was moved by a 
peg placed on the cylinder, in any one revo- 
lution, it could not be moved by tlie same 
peg in the succeeding revolution, because the 
peg would be an eighth of an inch beyond it 
* by the lateral motion of the cylinder. Thus, 
by an artihcial disposition of these pegs in 

b6 . 
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different parts of the cylinder, the statae was 
made by the successive elevation of the pro- 
per levers to exhibit all the different motions • 
of a flute-player," 

In the year 17^2^ one Du Moulin, a silver- 
smith, travelled through Germany with simi- 
lar Automata, which he sqld at Nuremberg* 
for three thousand florins, and afterwards 
went to Russia, where he construdted some 
curious machinery, and died at Moskow in 
1765. 

Some years atter the esdubition of tliese 
Androides, the figure <^ a chess-player was 
shewn at Vienna, where it excited luiiversai 
astonishment. It played wUh any bystander 
indifferently, m^de all the moves with the 
greatest accuracy, and displayed no small 
proficiency iu the game ; nor were there any 
visible means by which it might be directed, 
although it is certain that the mere power of 
machinery alone is insufficient to effect a 
movement that is not preconcerted. This 
machine was constructed at Presburgh by a 
gentleman named De Kempeien, who was 
director-general of the salt mines in Hun- 
gary* It represented a man of the natural 
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size, dressed as a Turk, and seated before the 
table whieh held the chess-board. The in* 
side of both the table and the figure was filled 
with wheels^ springs, and levers, which were 
shewn without hesitation, and eiitirel} removed 
the suspicion which liad been generally en- 
tertained, that a boy was concealed within.* 
It raised the arm, advanced it towards that 
part of the board on which the piece stood 
which ought to be nioved^ and then» by a 
turn of the wrist, it brought the band down, 
closed it upon the piece, and placed it on the 
square to which it was to be removed ; after 
which it laid its arm on a cushion placed on 
the table. When it had to take any of the 
adversary's pieces^ it removed them at once 
from off the chess-board, and then^ by a 
series of such movements as we have des- 
cribed, returned the hand to its own piece, 
and placed it on the square which the other 



* A treatise was afterwards published, entitled " The Chess- 
player Detected,'* in which tlie same assertion was repeated ; 
bttt it wa» not siiBwered by M. de K.> and did not obtain 
muth credit. 
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had left vacant. The late Mr. Dutens, wlio 
played with this figure in the year 1771 9 in 
the presence of the English Ambassador aud 
many other persons of distinction, relates 
that he attempted to deceive it, by giving the 
queen the move of a knight; but his op* 
poiient immediately detected tlie imposition, 
took up the queen^ and replaced her in the 
position from which she had been removed. 
The figure appeared to look carefully over 
the board at eveiy move, and gave notice of 
a check to the king T)y shaking its head. The 
only apparent communication v^hich Mr. De 
Kempelen held with it, consisted in his oc« 
casionaliy winding up the springs in the arm ; 
but this^ it will be observed, although it might 
renew the mwing farce^ could not convey any 
power of direction : it is, nevertheless, certain 
that the figure could not play unless the 
director was near it. An automaton of the 
same ingenious construction, and another 
that played on the piano-forte, both of which 
were recently exhibited in London, must be 
in the recollection of many of our readers. 
A very ingenious piece of mechanism was 
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also invented by Monsieur Truchet, of the 
French Academy of Sciences : it was a mov- 
ing picture, in tlie space of only sixteen 
inches and a half broad by thirteen high, 
which represented an opera of five acts, with 
a change of decoration in each, and consisted 
of a vast number of figures of a very dimi- 
nutive size, which expressed by their gestures , 
aU the requisite action of a pantomime. 

Speaking figures arc supposed to be as an- 
cient as the oracles of Egypt and of Greece. 
When the idolatrous statues at Alexandria 
were demolished, in the fourth century, some 
were found that were hollow, and so disposed 
ag^ainst the walls^ that a priest could stand 
behind iinperceived and speak through the 
mouth. It was in this manner, no doubt, 
that the head of Orpheus, in the isle of Les- 
bo6, appeared to speak, and that the oracles 
were delivered from the sacred grove around 
the Temple ot J upiter at Dodoua, But the 
pagan priests were too cautious to trust en- 
tirely to such means of deception, and, there« 
fore, sometimes deemed it less liable to sus^ 
picion to confide their answers to women 
who pretended to the gift of inspiration. The 
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oracle at Delphi^ the most celebrated of anti- 
quity^ affords an instance of these means 
being jointly resorted to in the tripod and 
the Pythia. The same imposition was oc- 
casionally practised during, the early ages of 
Christianity; but the images of the Saints 
have long been silent, and if ever their 
votaries heard a voice responsive to their 
prayers, the source from whence it came 

is no longer a mystery. 

It is not known at what precise period 
these figures fell into the hands of lay jug- 
glers ; but we find that one of them excited 
great astonishment in this country in the 
reign of Charles the Second. It was ex- 
hibited by one Irson, an Englishman, and 
was visited by his Majesty and the whole 
Court, who were infinitely surprised at the 
pertinence of the answers it delivered to the 
various questions proposed, until a page dis- 
covered a person in an adjoining apartment, 
who was so placed as to bear what passed, 
and who replied through a pipe which com- 
municated with the licad of the image. 

The Ombres Chmoises are, aa the name 
indicates, a Chinese invention. They are 
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small figures, of pasteboard, the joints of 
which are pliable^ and put in motion by lines 
commimicating with pegs whicli arc fastened 
to them* The space within which these pup* 
pets move, anrf which is usually made to 
represent the stage of a small theatre, is 
. covered with a fine curtain of gauze, and is 
illuminated towards the apartment in which 
the spectators arc placed, by means of light 
reflected back from a mirror, so that the 
shadows of the pegs and the action of the 
lines are concealed* }n this manner the 
images perform without any apparent assist- 
ance^ and while a dialogue is recited behind 
the scenes, they are made to represent the 
appropriate action* Considerable dexterity 
is requisite to manage them with effect^ and 
more than one person must be employed for 
each puppet that is to perform a variety of 
movements ; but when this is conducted with 
skill, the illusion is truly surprising. There 
was^ not many years ago^ a theatre in Lon- 
don entirely devoted to this amusement^ 
uuder the title of the fantoceini. 
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ANCIENT USE OF BELLOWS ; — ^ILLUSX&AXIONS SMELTING 
WOHKS;*— OB8CEIPTI0N ANB AOYANTAOSS OF WOODEN 

BELLOWS ; — INVENTION. 



The first instrament employed for blowing 
a fire was undoubtedly a hollow reed^ but 
the art of imitating the action of the lungs, 
aad supplying air by artificial meand^ was an 
early discovery, for our common bellows 
appear to have been known to the ancient 
Greeks. There is not, however, any passage 
iu the authors of antiquity^ firom which in- 
formation can be collected respecliBg the 
oldest construction oi this machine ; and this^ 
however trivial the subject may appear, is 
to be regretted^ as it would have contributed 
to enlarge the knowledge we possess of the 
metallurgy of the ancients. 
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In the following lines <tf the Georgic»— 

' " ** ^liu taurinkfollibui:. auras 

we find a yery plain allusion to bellows f and 

Virgil is not the only author M'ho employs 
the expression folks taurmosy' for Plautus 
also says, quam folks taurini habmt^ cum 
Uquescunt petrm^ fenum tMJit*'f 

Strabu tells us, on the authority of an old 
historian^ that Anacharsis^ the Scythian, pbi^ 
losopher, invented the bellows, the anchor^ 
Mid the potter's wheel; but this seemk doubt- 
ful^, as Pliny, Seneca, Diogenes Laertius, and 
Suidas, only attribute the two last to him i 
aiid Strabo also remarks, thai the potter's 
wheel is mentioned by Homer, who lived 
prior to the time of Anacharsis. It is there- 
fore probable that the latter became acquaints 
ed with it on his travels, and having made 
it known to his countrymen^ was looked 
upon as the inventor. 

Before the modern improvements in 



• Georg. lib. iv. 1. 171. 
f FUut. in Fragraentis. 
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machinery, the bellows used in smeUiag- 

houses were worked by men ; and this ac- 
counts for the remains of metallic substances 
being found in places destitute of water. 
The invention of the steam engu^e has, 
however, occasipned the restoration of some 
ancient works, which had been abandoned 
in consequence of the want of a stream of 
sufficient power to put the requisite appa- 
ratus in motion.. 

Bellows made with wood and leather are 
attended with many inconveniences, which 
are partly obviated by the use of wood alone. 
It is difficult to describe these bellows with- 
out aid of an explanatory figure; but 
9ome idea may be formed of them from the 
following sketch. 

The entire msichiue is composed of two 
boxes placed over each other, the uppermost 
of which can be moved up and down in the 
manner of a lid with a hinge ; but the sides 
the upper box are sufficiently large to 
contain the lower between them, when 
raised to its greatest extent. Both are fas- 
tened together at the smallest extremity, 
where the pipe is inserted, by a strong iron 
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boU» It will be readily coin{M:ebeiMied^ that 
wlien the box^es fit each other with exactness, 
and tbe upper is raised over the undw, which 
ig immoyeable, the space contained within 
bath will be increased; consequently that 
more air will rush in through the valve in 
the bottom of the lower one y and that, when 
the upper box is again pressed down, this 
air will be expeUed forcibly through the pipe. 
The only difficulty is to prevent any porl^n of 
the air from^ escaping at any other part of 
the machine than Ae orifice of the pipe ; and 
tfaie is obviated by the simple contrivance of 
placing moveable slips of wood on the inner 
sides of the uppermost box^ which by means 
of metal springs are pressed lo the sides 
oi the lower box and M up the intervening 
space. 

The advantages of these bellows over 
those commonly used^ consist in tiieir greatet 
duration, and in the effect produced by them 
being both stronger and more uniform. The 
invention belongs to Germany. So early as 
the middle of the sixteenth century, an 
artist, named Hans Lobsinger^ gave to the 
Magistrates of Nuremberg a catalogue of 
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his machines^ from the description of some 
of which it has been conjecttiared^ that he was 
acquainted with the art of making such 
machines* But if that supposition be cor^ 
red, it is also certain that the art died with 
him; and the earliest account to be relied 
on^ ascribes the discovery to Martin and 
Nicholas Schelhom, millers, who resided^ 
about the year 1630> at the village of Schma- 
lebuche^ in the principality of Cobourg> 
in Franconia. Another account^ indeed^ 
assigns the invention to a Bishop of Bam* 
berg4 but it is unsupported by evidence ; and 
a thirds which is not devoid of probability^ 
ascribes it to.one Lewis Pfauneuschmidt^ who^ 
it is said, made such bellows for the smelting- 
houses in the forest of Harz^ about the year 
1621. In consequence of this the other bel- 
lows-malcers conspired against him^ and 
swore they would put him to deiU;h; but he 
was protected by the Government^ and his 
family long enjoyed the monopoly of making 
beUows for all the works in the forest. 
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CAKALS OF TBS EGYPTIAKB IHFS&IAL CANAL OP ^HX* 
NA;<^-CAKAL BETWXEK THS don and THS VOLGA 
CANAL OP TROLRABTTA; — DUTCH, FRENCH, AND SPA- 
NISH canals; — ^ENGLISH CANALS -NSW &IV£&;-HDUK£ 
OP . BBIDCUBirATBft's CANAL; — BSGSNT's CANAL 
locks; — NSW m^NTION* 



'THB.advaiit8ges of Canals are so obviousj 

that we find them in use among the most 
mcient nations of the i¥orld. The £gyptians 
connected the Mediterranean and Red Seas by 
a cbamiel across the isthmus of Suez^ while 
other canals united Alexandria^ Canopus^ and 
the most important cities of their country* 
The Roman emperors also attempted to di* 
vide the narrow neck that united the district 
of Peloponesus to the continent. 

But the artificial navigations of the £gyp< 
tians^ the Greeks^, and the Romans^ shrink 
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into apparent insignificance, when compared 

with the mighty works of the laborious aud 
persevering Chinese. This extraordinary 
people conducted these almost intermuiable 
canals from the most remote quarters of their 
vast empire, until every town, nay, almost 
every village not immediately on the coast, 
had been visited in their turn. The imperial 
canal is one of the most magnificent monu* 
ments of human industry. Its extent, from 
Canton to the northern boundary of the em- 
pire, is nine hundred miles; the breadth fifty, 
and, the depth nine, feet ; and consequently, it 
is navigable by vessels of considerable bur- 
then, some of which use sails and oars, while 
others are towed. This immense canal pas- 
ses forty-one cities, and a vast number of 
branches extend their minor ramifications 
to every river, every lalce, and every naviga- 
ble stream in their vicinity. 

The canals have greatly contributed to 
produce and maintaiu the flourishing condi- 
tion of China, and we learn from the con- 
current testimony of historians and travellers^ 
tliat the whole country may be traversed by 
water^ except in the single instance of an 
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impervious mountain. Canals are^ indeed;^ 

the highways of China. 

Other parts of Asia^ however^ are not 

without the benefit of tliose aquatic commu- 
nications ; and we are informed by our illus- 
trious countryman^ Major Rennell^ that 
Hindoostan enjoys these advantages in no 
inconsiderable degree. 

But^ quitting the remote empires of the 
Eastern world, let us turn our eyes towards 
Earope. Here we shall learn that the great 
Peter, of Russia, conceived and prosecuted 
tiie mighty projects of uniting Persia with the 
Baltic, and the Don with the Volga. These 
stupendous works were impeded by the death 
g£ the monarch j but such has been the ener- 
0ttie perseverance of his successors, that a 
communication by water, four tliousiand five 
trandred miles in extent, has been completed, 
from St. Petersburgh to Astracan, with the 
sii^le intervention of an impassable line of 
sixty miles in extent. 

In Sweden, too, the canal of Trolhaetta 
will, when completed, unite the Baltic with 
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tlie Germau Oceao ; while Denmark has also 
been directing her active inquiries towards 
th^ same objects. 

In Holland, a country as it were con- 
quered from the dominion ol the ocean, 
canals are numerous. Every province is in- 
tersected with navigable cuts, which^ as in 
Chiua^ are usetl roads. Nor do their com- 
munications terminate on the confines of the 
country, but, extending themselves into the 
contiguous parts of Germany, Flanders, and 
France, combine the double benefits of do- 
mestic and foreign commerce. The annual 
revenue of these canals lias been estimated, 
by our ingenious countryman, Mr* Phillips, 
at the sum of .^625 per mile. 

Neither is France without canals ; those of 
Burgundy, Orleans, the canal of Bourbon, 
and some others, are extensive ; while that 
of Languedoc, forming a communication be- 
tween the Mediterranean and the Atlantic 
Ocean, is celebrated among the grandest 
examples of human genius, and reflects equal 
honor upon the minister ""Colbert) who pa- 
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trouized it, and od the engineer (Riquet) who 
conducted the works. The breadth is one 
handled and forty-four feet, including the 
towing path ; the depth six feet ; the length 
sixty- four French leagues, and the highest part 
is six hundred feet above the level of the sea. 

The canal of Arragon, iu Spain, was com- 
menced in 1781^ but is yet incomplete. It is 
mtended to facilitate the communication be- 
tween the most flourishing parts of the king- 
dom ; but the political state of the country 
preehides all hope of its immediate accom- 
plishment. 

Turning to our own country, we find the 
early vestiges of a Koman or Danish work, 
called Caerdyke, between the Nen, near Pe- 
terborough^ and the Wltham, near Lincoln. 
The extent is about forty miles, but it is now 
nearly filled with earth. This small cut is 
the only ancient artificial navigation of which 
aay remains are extant ; and it would seem, 
although in our ^e the English canals are 
quite unrivalled, yet that almost all the pro- 
dii^ous artificial navigations which have so 
vastly tended to aggrandize the J^ritish em- 
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pire, have been bcguu and finished in the 
Unuted period of fifty years. 

Tiic canal commonly called the New River, 
was projected about the year 1606^ by £d* 
ward Wright, author of an excellent treatise 
on navigation, but was completed by Mr* 
(afterwards Sir Hugh) Middleton. The com- 
meneement is at Ware, in Hertfordshire, and 
the termination at what is called the New 
River Head, at Islington. Although the ac- 
tual distance between Ware and Islington 
does not exceed twenty, this canal takes a cir^ 
cuitous route of sixty miles. In some places 
it is thirty feet deep, but its most remarkable 
feature is the circumstance of the whole being 
on one level. This canal is not used, nor 
was it ever intended, for navigable purposes, 
its only object being to supply the metropolis 
with water for domestic use. 

After the completion of the New River, 
the disastrous circumstances which attended 
the pecuniary aflairs of the proprietor deterred 
all fiiture speculation of an analagous nature, 
until the late Duke of Bridge water, about the 
middle of the last century^ determined upon 
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the construction of a canal^ on a luie of pecu- 
liar diiiiculty, by meaus of which some rich 
coal mincKS^ then useless from die peculiari- 
ties of their locatiou, would be rendered di* 
rectly accessible to the flourishing towns of 
Maiichester aud Liverpool. Having sur- 
mounted innumerable difficulties^ through 
the able assistance of the celebrated engineer^ 
Brindley^ the Duke of Bridgewater's canal 
was at length completed^ aud the nation 
universally acknowledged that the scheme—* 
which had been originally slighted and <lis- 
couraged^was calculated to reward its noble 
px'ojector, not alone with fame, but with the 
more substantial benefits of wealth. 

After the successful completion of this 
canal, innumerable others were set on foot^ 
and the number that have since that time 
been completed is so grieat, as to render it 
impossible^ in a notice so limited as the pre- 
sent, to say more than that their total esti- 
mated length exceeds five thousand miles, 
and that the conveyance of merchandize by 
canals is now common to almost every part 
of the kingdom. ' The last work of this kind 
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the Regent's Canal, extending from Pad- 
/fington to Limehouse^ and passing through 
a tunnel three-quarters of a mile in extent^ 
under the brow of Islington. 

The construction of canals is necessarily 
dependant on a variety of local cu*cumstances: 
the peculiarities of the ground— the proxi- 
mity and level of rivers — the size of the 
boats intended to be navigated^ — and the 
supply of water. Of these^ the last is often 
attended with civcuiiistanccs of particular 
inconvenience. A great loss of water, is ex- 
])erienced from the passage of vessels through 
the locks^ which are necessary at every rise 
or fall of the canal. These locks consist of 
parallel walls of masonry^ at a distance from 
each other sufficient to admit the vessels 
which navigate the canals. Between them^ 
at each extremity, is a pair of gates, which 
meet each other in the centre, and open, or 
close the communication with either level of 
the canal, as occasion may require. Thus, 
if a vessel be supposed in the upper level of 
a canal, which it is desired to transfer to a 
. ower level, the gates of the lock towards the 
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lower level must be closed; tben^ a sluice 
being opened in one^ or botb^ of die gates 
coutiguous to the upper level, the water 
rashes thi-ough the orifice^ and the lock is 
presently filled. The vessel is now towed 
into the lock, and the upper gates being 
closed^ a sluice in one, or both, of the lower 
gates is opened, and the water is discharged 
from the lock into the lower level of the 
caiiaL As the water subsides, the vessel, 
necessarily, descends with it, until the surface 
of the water in the lock is level with that 
of the lower level of the canal. 

In transferring a vessel from a lower ta a 
higher levels the operation is reversed ; still, 
however, with the unavoidable loss of a quan* 
iity of water equal to the hoi izoutal area of 
the lock^ multiplied by the difference of the 
contiguous locks of the canal. In the locks 
of the Grand Junction and Regent^s Canals, 
the quantity thus lost at every passage is 
about ten thousand cubic feet. To prevent 
ttiis waste of water, a variety of ingenious 
mechanical contrivances, some of them of a 
very complicated nature, have been devised ; 
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several of these have been tried, at an ex- | 
pense of many thousand pounds eacb^ but 
every experiment has Iiitlicrto failed. We 
are^ however^ informed that Mr. Busby^ a 
gentleman well known as an architect, has, 
at length, discovered a mode of operation^ I 
which, at a moderate expense, and w ithout 
any mechanism whatever, may be applied to 
save, at least, four-sixths of the water now 
lost in lockage, and without any delay in the 
time of passing. We forbear to jjiiaite on 
the particulars of this importaol discovery, 
as we learn that it will shortly become the 
subject of an application for a patent. 

But we must not be understood as assert- 
ing that the waste by lockage is always the 
most important loss experienced by canals^ 
because the losses from evaporation, soakage 
into the banks, and leakage at the lock-gates, 
must also be added. The loss from evapora^ 
tion and soakage must uniibrmly depend 
upon the extent of sur&ce, while those from 
lockage and leakage will be regulated by the 
quantum of traffic, and fbe number of falls 
in the canal. It consequently happens, in 
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cuts of short extent^ and carrying on a great 

trade, that the lockage water is, by far, the 
most important' of its losses ; while^ on the 
other hand, ia canals of great length and 
lets extensive use, the inconveniences pro« 
duced by evaporation and soakage greatly 
exceed all others taken collectively. 
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WATSBf-CLOCKSI—HOUE OLA88E8;— XKVSKTION OW HO- 
DBBK CLOCKS AKCISHT CLOCKS, IK ENOLAVD, AKD IM 
70BSI6N COUKXJUSS PENDVLUli CLOCKSj— WAZCH£6 ; 
^ABCHUSHOP FABKB&'S STAFF ; — BSFSATSEB ^ 
WATCB OF Xma BOBEKT BEVCE j*— KITCHEN JACKS* 



Thjb ancients were wholly ignorant of the 
art of constructing mecliauical clocks. It 
was not^ indeed^ until late in the hlth cen-> 
tury of the Roman sera that the first sun- 
dial was introduced into Rome; and al» 
though that was calculated for another me- 
ridian, and was, consequently, incorrect in 
its new situation, it, nevertheless, continued, 
&r njnety*nine years, to be the only instra* 
ment by which time was regulated in that 
celebrated city. At a later period a machine 
was invented, at Alexandria, termed a ckp- 
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sjfdra, or water-clock* This was, in facty 
fiothing more than a basin filled witli water, 
which was emptied in a certain number of 
hours, through a hole in the bottom, into 
another vessel^ in wliich it rose around a gra- 
duated scale of the hours ; or, more simply 
stillj a conical glass with the scale marked 
on the sides ; and which, being perforated Ht 
the base, denoted the hour as the liquid sub* 
sided. But these, unartificial as they were, 
served the purpose of ascertaining the time 
with tolerable accuracy ; and to them may 
be traced the origin of that still common in- 
atrument the hour-glass* Various improve- 
ments were occasionally made in them, of 
tlie faigenuity of which we may form some 
idea irom the descripti(m that has been given 
of one sent as a present to Charlemagne, in 
807^ by the Caliph Haroun Alrascliid, which 
is aaid to have contained the figures of twelve 
knights, who, guarding as many doors, opraed 
and shut them according as the hours re- 
"volved, and struck the time upon a metal 
belL This, indeed, has been considered as 
lite origin of our modem clocks } but the 
manner in which it is mentidlied in the 
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7iales Francorum, clearly shows that it wa» 
merely a water-clock of uncommon eon* 
struction. There is also a very ingenious 
modem machine^ known under the name of 
a water-clock« It consists of a cylinder di* 
.vided into small cells^ and suspended by » 
thread fixed to the axis in a frame on which 
the hours are marked* As the water flows 
firom one ceil into another^ it slowly changes 
the centre of gravity of the cylinder^ and 
puts it into motion. It is supposed to have 
been invented in Italy^ about the middle of 
the seventeenth century. 

Both the period of the discovery and the 
name of the inventor ot clocks moved by 
machinery^ are uneertmn. It has been as- 
cribed to various persons, in Europe^ even 
* so early as the ninth century ; but, after a 
minute investigation of their several claims^ 
there seems little doubt that the instruments 
of which they were the contrivers^ were no* 
thing more than some improv ement, such as 
that akeady mentioned, on the water^cloek^ 
and that the origin of the present invention 
is not older than the ^venth century. About 
that time, clocks moved by weights and 
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wheels certainly began to be used in the 
monasteries of Europe. But still, it seems 
probable that we are indebted for them to 
the Siracens, from whom^ indeed^ in the 
early ages^ all mathematical science appears 
to hare emanated. They were at that period, 
no doubt^ rude in their construction} and 
the numerous directions found in the an- 
oint records of conrents^ for their regula- 
tion when out of order, would lead us to 
conclude that they must have been very im- 
perfect in their operation. They pointed out 
the hour, indeed, by an index; and it also 
seems that they emitted a sound ; but it does 
not clearly appear whether the latter is to 
be considered as a regular annunoiMion of 
the hours in progressive order, or only an 
occasional notice to the monks for the per- 
formance of their duties^ according as the 
clock might be regulated, or struck, by the 
sacristan. The writers of the thirteenth cen* 
tury speak of them as being then well known $ 
and they had become so common in the time 
of Chaucer, who died in 140D, that he aUudei 
to them as a poetical simile for the crawing 
of a cock :~ 
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¥^11 sOcerer was lus crowing in hb loge, 
As is a clocks or an Abbey orloge*"* 

The oldest clock of which, there is any ac- 
count, in this country, was erected in the year 
1288, on a building called the cloclc-house^ a(| 
Westminster. It was intended for the use of 
the courts of law^ and it is a singular £act, 
that the expense was defrayed out of a fine 
imposed upon the chief justice of the King's 
Bench for altering a record of the court. It 
was considered of such value^ that^ in the 
reign of Henry VI., the care of it was en- 
trusted to the Dean of St Stephen's, with a 
salary of sixpence per day 3 and it was still 
existing in the time of Queen Elizabeth. The 
clock:-lK>use was standing so late as 1715, 
when it was pulled down to make room for 
the buildings iu Palace-yard ; and a memorial 
is still preserved on its site, of the former 
existence of the clock, in a dial, inserted in 
the second pediment of one of the houses 



• The word {frioggf or oroh^e, was long used in this country 
•ynonisnouflly with dock : and even at Una day, the deck ef 

Sba cathedral at Weiis is called tiie hurologe. 
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opposite Westmiuster^hall^ and on which is 
tliis remarkable motto : discite justitiam 
jnomVt/" which appears clearly to relate to the 
circumstance&L of its erection. For the credit 
, of the judge — Kadulphus de Hengham — it 
roust not, however, be omitted, that the al- 
teration made by him in the record of his 
court was solely with a view to mitigate a 
penalty imposed on a poor defendant. 

Mention is also made of a great clock for 
the cathedral of Canterbury^ which was 
erected in the year 1292 at an expense of 
thirty pounds. The most ancient clock now 
existing in England is that of Hampton- 
court palace^ the date of which is 1540. 

Leiand gives an account of an astronomical 
clocks also made in England^ in the reign of 
Richard II.^ by Richard de Wallingford, who, 
from being the son of a smithy raised himself, 
by his learning and ingenuity, to the dignity 
of Abbot of St. Albans. It not only told the 
hours, but the position of the sun and the 
fixed stars^ the course of the moo% and the 
rkie and fall of the tide ; and it appears that 
it continued to go in Leland's time^ who was 
bom in the latter part of the reign of Henry 
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VIL: it was called by the inventor by the 
quaint name of Albion, sc. AU4»y^meJ^ 

Clocks were, however, for a lung time 
confined to monasteries; and it is remark- 
able, that the records of their general use, on 
the continent, are by no means of so early a 
date as that of those we have already de- 
scribed as publicly known in tiiis coiin^. 
The poet Dante, indeed, who was bom in 
1266, mentions them in the Paradise; and 
his allusion is, plainly, to a clock which 
strode the hour 

Indi come karologio ehe ne Mmif 
Nei hora chc la sposa d* Idio surge, 
Amattiimr lo tp060» perche V aim."-^<. 

But the first public clock known to have 
been put up in Italy, was erected on a tower 
of the palace at Padua, early in the fourteenth 
century ; that of Bologna was not fixed until 
1356, nor that of Venice until 1497* 



* Ttus Richard de Wallingford was the author of m larg« 
folio on Mtmomyf angaul M SL of witfek k atOI pre- 
lerved, to which he also gav« tiie mono of Albion ; it is re* 

markahle for being tlie oldest English manuscript in wiiich 
Arabic figures are used instead of the lloman numerala : the 
date is 1326. 

I 
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lu Spaiiiy the first clock of which we have 
any account was made for the cathedral of 
Seville^ in 1400. lu France^ we read ia 
Froissart's Chronicles, that in the vear 1332, 
the Duke of Burgundy removed from Cour-*- 
tray to his capital at Dijon, a famous clock, 
which struck the hours ^ and which was so 
large, that it was carried on cars. The first 
great clock at Paris was erected on the pa« 
' lace in 1372. It was made by a German; 
aad we may conclude from that fact^ and 
from the circumstance of a protection being 
on record as granted, in the reign of £d<- 
ward III., to three Dutchmen, to exercise 
the art of clock-quaking in fingland^ that it 
flourished at an early period in Germany ; 
there is not, however, any certain account of 
a public clock having been erected in that 
country before the year 1306, when one was 
put up at Spire, the works of which cost 
fifty H>ne florins. 

The inveution of ^)endulum clocks is due to 
the ingenuity of the seventeenth century g 
and the honor of the discovery is disputed 
between Galileo and Huygras, Becher con* 

tends, in his work de nova teniporis dbtietendi 
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theoria, published ia 1680^ tor Galileo ; and 
relates, though at second-hand, the whole 
history of the iuventioa^ adding, that one 
Trefler, clockmaker to the father of the then 
Grand Duke of Tuscany, made the first pen*- 
dulum clock, at Florence, under the direc- 
tion of Galileo* Galilei, and that a model of it 
was sent to Holland. The Academy del Ci- 
mento also expressly declared, that the ap« 
plication of the pendulum to the movement 
of a clock was first proposed by Galileo, and 
put in practice by his son Vincenzo Galileo 
in 1649. But, whoever may have been the 
inventor, it is certain that the discovery never 
iflourished till it came into the hands of Huy- 
gens, who insists^ that, if ever Galileo had 
entertained such an idea, he never brought 
it to perfection. The first pendulum clock 
made in England was constructed in the year 
1662, by one Tromantil, a Dutchman. 

Towards the close of the fifteenth century, 
clocks began to be used in private houses j 
and about the same time mention is first 
made of watches. It appears that they were 
originally formed in the shape of an egg, or 
at least of an oval, and that catgut supplied 
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the place of a metal chain^ whilst they were 
commonly of a smaller size than those used 
until of late years. Of the latter^ proof is 
afforded by the will of Archbishop Parker, 
da€ed in April l&76f in which he bequeaths 
to the Bishop of £ly^ his staff of Indian 
eane tvith a watch in the top. That some of 
them were repeaters, is also proved by the 
ibct, that Charles XI. of Fnmce, having lost 
his \v atcJi in a crowd, the thief was detected 
by its striking ; yet the art of making these 
must have been afterwards lost, for we find 
H mentioned as an improvement in the reign 
of Charles XL, and a patent was obtained for 
it in that of James II. 

The oldest watch known in tliis coimtry 
is tliat which was lately in Sir Ashton Lever's 
Museum : the date is 1541 ; but another is 
mentioned, in Derham's Artificial Clock* 
maker, published in 1714, which was said to 
have belonged to Kuig Henry VIII.^ and was^^ 
therefore, probably earlier : it is a singular 
fBoU that it was still in order when Derham 
wrote. Instances might be multiplied^ to 
show that watches were knovni at the early 
period we have mentioned ; hut they do not 
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appear to have been in general use until 
about the time of Queen Elizabeth. 

The chief part of this summary has been 
extracted from a memoir of the Honourable - 
Daines Barriugton, which excited consider* 
able interest ; and we cannot dismiss the sub- 
ject without giving, in his own word^, the 
account of a watch which^ from the celebrity 
it acquired, at last found its way into the 
possession of his late Majesty. 

I shall now adduce proof that not only 
clocks but watches were made in the begin* 
ning of the fourteenth century. Seven or 
eight years ago^ some labourers were em- 
ployed at Bruce Castle, ia Fifeshire, where 
they found a watch^ together with some 
coins^ which they disposed of to a shop- 
keeper in St. Andrew's, who sent the watch 
to his brother in London, as a curious piece 
of antiquity. The outer case is of silver, in 
rather a handsome pattern, upon a ground of 
blue enamel; and I think I can distinguish 
a cipher of R. B. at each comer of the en- 
chased work. On the dial-plate is written, 
jRobertm JB. Rex Scotoruniy and over it is a 
convex transparent hom^ instead of the 
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glasses w liicli we use at present. Now jRo- 
hertus B. Rex Scotorum, can be na other king 
of Scotland than llohert Bruce, who began 
his reign in 130&y and died in 1328 ; for the 
Christian name of Baliol^ who succeeded 
him, was Edward : nor can Robertus B. be 
applied to any later Scottish king. This very 
singular watch is not larger than those which 
are now in common use ; at which I was 
much surprised^ until I had seen several of 
the sixteenth century in the collections of Sir 
Ashton Lever and Mr. Ingham Forster^ which 
were considerably smaller.'' 

It may be imagined what a sensation the 
discovery of this curious relic created in the 
antiquarian world i what conjectures it gave 
rise to^ and what doubts it teriiunaied res- 
pecting the state of the arts in the fourteenth 
c^entury. But alas! for the autlquuries; 
within a few years after its authenticity had 
beeu established by Mr, liarrington, there 
appeared^ in the Gentleman's Magazine, a 
lettei addressed to the editor, signed Jo|ia 
Jameison, and dated For&r, 20th August 
1785, to the following effect : — 

You wili remember that I formerly men* 
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tioned something to you iu reference to the 
observations made by the Honorable Daines 
Barrington, on the earliest iiitrotluction of 
clocks— published in the Annual R^^ister for 
1779, under the article Antiquities. Accord- 
ing to your desire^ I will communicate what 
circumstances come within my pei'sonul 
knowledge^ about a watch that conmponds 
very much to one described by him as being 
once the property of King Robert Bruce. 
But I must be indulged in some particulars 
to which I cannot speak with absolute car* 
tainty^ as so much time hath elapsed since 
the transaction I am going to relate. 

Being early fond of any thing ancient or 
uncommon^ I used to purchase pieces of old 
coin from a goldsmith who wrought privately 
in Glasgow, and sometimes went about as a 
hawker. Having often asked him, from the 
curiosity of a boy, if he had ever been at 
the castle of Clackmannan^ or heard of any 
antiquities being found there, he told nie, 
that he had purchased Irom Mrs. Bruce — who 
is the only survivor of that ancient family 
in the direct line — an old watch, which was 
found in the castle, and had uii iusci iption^ 
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bearing, that it belonged to King Robert 
Bmce. I immediately asked a sight of it ; 
but he told me it was not at hand. He fixed 
a time for showing me this invaluable cu- 
riosity; but even then it could not be seen, « 
My avidity produced many anxious calls^ 
although by that time I began to suspect he 
meant to play upon me, especially as I did 
not think it altogether credible that Mrs. 
Bruce would sell such a relique of her fami- 
ly^ if she had ever had it in her possession. 
At length I was favoured with a sight of it. 
The watch, as far as I can recollect, almost 
entirely answered the one described. It had 
a £^*ound of blue enamel. It had a horn 
above the dial-plate instead of a glass. The 
inscription was on the plate : but whether it 
was Robertus B. or Bobertus Bruee^ I cannot 
remember. The watch was very small and 
neat, and ran only, to the best of my know- 
ledge, little more than twelve hom's: Mr, 
Barrington does not mention any thing about 
this circumstance. It is about twelve years 
since I saw it. Whether there be any castle 
ill Fife, properly called Bruce Castle, I know 
not; but the castle of Clackmannan hath 
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always been the residence of the eldest branch 
of the family ; and although the town in 
which it stands now gives name to a small 
county, yet in former times, and still in com- 
mon language^ that whole district receives 
the name of Fife, as distinguishing it from 
the county on the other side of the Firths of 
Forth and Tay. The first thing that occur- 
red to me about the watch itself, was in 
regard to the inscription. Observing that 
all the coins of King Robert's age bore Saxon 
eiiuractcrs, 1 could not believe the inscx'ip- 
tion to be genuine, because the characters 
were not properly Saxon, but a kind of rug- 
ged Roman, or rather Italic characters, like 
those commonly engraved, but evidently done 
rery coaraely to favour the imposition. He 
valued it at thirty shillings ; but I would have 
nothing to do with it. The first time I had 
an opportunity of seeing Mrs. Bruce of Clack- 
mannan, after this, I asked her if such a 
watch had ever been found. She told me, 
that she never so much as heard of any such 
thing. This confirmed the justness of my ^ 
suspicion. 

I paid no further regard to thi& storv till 
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Sibout seven years ago, when I received a 
letter from a friend, informing me that a 
brother of his in London, who had a taste 
£04: antiquity, had desired him^ if possible, 
to proenre some intelligence from Glasgow 
about a watch, said to be King Kobert 
Bruce's, which had thence found its way to 
London, and was there making a great noise 
among the antiquaries. I then applied to 
my former goldsmith, who was then in a 
more respectable way, and mentioned the 
old story* He immediately fell a laughing^ 
and told me, that he did it merely for a piece 
of diversion, and thought the story would 
take with me, as I had been often asking 
about the piace^ He said it was an old watch 
brought from America; that, to get some 
sport with my credulity, he had engraved 
the inscription on it in a rough, antiquated- 
like form ; that he had afterwards sold it for 
two guineas : he had learned that it was 
next sold for five, and had never heard 
more of it. 

However early the invention of clocks 
might be, I am greatly mistaken if any au- 
tbi^ntic documents can be produced of the 

VOL. IK B 



Digitized by Google 



art of making pocket-watches being dis* 
oov^ed sa early a» the fourteeotli ora^SMry. 
Lord Kaimes, somewhere in his sketches of 
man, a»iertSj tJbbat the &rst watch was made 
in Germany, so far as I can remember, near 
the close of the fifteenth. If any walch had 
been made so early as R. Bruce's lime^ it is 
most likely the inscription would have been 
ill Saxon characters, as not only the money 
liotfa of Scotland and England^ but of Ger- 
manyj in that age, bears a character either 
-Saxon> or greatly resembling it.'" 

The mechanism of that comniion piece of 
household funiiturej the kitdien jack^ ap- 
proaches so nearly to that of ^ clock^ that it 
may without impropriety be mentioned un- 
der the same head. We have no account of 
the exact period of its first invseution ; but 
Montaigne mentions his having seen one at 
Brixeo, m the Tyrol, m 1380, and desGribes 
it as a new discovery. He tells us, that it 
WM kept in motion by a weight, in the aame 
manner as clocks, and that Avhen wound up 
it turned the spit for a whole hour. He had 
previously seen, in some other place^ another, 
turned by smoke ; and it would appear that 
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the latter is the oider of the two : for ia a 
vBtf scarce book on cuUnary subjects, pab« 

lished in 1571 » by Bartolomeo Scappi^ cook 
to Pope Pius there is a descriptton^ ac- 
companied Willi an engravings of the smoke- 
jack; but no mention whatever of a jack 

moved by weights. 
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ANCIENT MODE OP GRINDING J —WATER-MILLS ; — TIDE- 
MILLS ;—UfPEOVSlfENT IK THE ART OP G&INDI^Gi~ 
XXnBEIM£KT8 ON THE PEODVCS OF WHEAT; — lOLL* 

STONES. 



In the remote ages of antiquity^ corn was 

rather pounded Lliaa ground ; and the hand- 
mills of which we read in the Scriptures 
were, probably, not very different from the 
pestle and mortar still iu use. They required 
so little strength in management, that grind- 
ing was then the occupation of women ; but 
afterwards, when they were enlarged, aud 
improved by the addition of a cross-handle 
to the pestle, by means of which it was 
turned, they were worked by bondsmen, 
ai'ound whose necks was fixed a piece of 
wood, so constructed as to prevent thein 
from putting their hands to their mouths, and 
consequently from eating the meal. 
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III process of time, shafts were added to 

these macliiaes, and they were driven by 
cattle. In the opinion of Beckmann^ the 
oldest cattle-mills resembled that described 
in Sonnerat's voyage to the £ast-Indies, in 
which the pestle of a mortar, fastened to a 
stake driven into the earth, is affixed to a 
shaft, to which two oxen are yoked: they 
are . driven by a man, and another stands 
near the mortar to put the grain under the 
pesde. 

There are various passages in aiicieut 
authors in which hand and cattle-mills are 
spoken of, which it would be uninteresting 
to detail : but it appears from them, that the 
first certain information we have of the in- 
vention of water-^miUsj is not older thm the 
time of Julius Csesar ; and that, the first of 
ihese was erected on the Tiber, a short time 
previous to the reign of the Emperor Au- 
gustus. Cattle-mills, however, continued in 
«uch general me, that near three centuries 
aiterwards there were more than three hun- 
dred at Rome; many of which were driven 
by asses. The first mention of pubUc water* 
which occurs in the Roman laws, dates 

j> 3 
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in the year 8BB, when some enaclmentt were 

made, which show that they were even then 
ednsidered as a new establishment. 

These mills were situated on the aqueducts 
which auppUed Rome with water; and as 
tliese were cut oft' when the city was besieged 
hy the Ooths in 596^ Belisarius^ who eool^ 
mauded the garrison, caused boats to be 
moored in the Tiber, on which he erected 
mill3, which were driven by the current. To 
iiiis experiment therefore, is to be attributed 
the origin of tid&'mills. 

It has been genmlly supposed timt idM* 
mills were invented in the East, and in^-* 
doced into Europe by the Crusaders: but 
this is so far from probable, that, even at 
the present day, milk of that kind arei rinrely 
found in either Persi^ Paiestinej or Arabia } 
and besides, wind^mills were in use on the 
Continent as early as the time of the lixjA 
Crusade, and were common in the twelfth 
century. But these mills were for a long 
time constructed with an immoveable frame, 
and could only work when the wind was ia 
one quarter. At present cither the whole 

building turns on a pi?ot^ or the roof ahiM 
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witb the axle-tree aod saiki are moved in the 

99me mamier^ as the wind changes : an inir 
proyement which is aitribttted to either the 
Ihitch or Germans^ about the middle of the 
rixteenth cettturjr, 

Aimmg the many rights enjoyed by the 
ftndal lecds, was that of bwmilk ; that ]8» 
of mills at wluch the vassals were obliged to 
grind their eoro, for<whieh they paid toU m 
kind. The oldest mention of these oceurs 
in the eleventh century* We must not, liow-> 
ever, attribute the exercise of this right 
wiiolely to oppression: the building of mills 
was always expensive, ajid was then con* 
ridcred aa aa wid^rtakiiif ctf suidi:maguimd<E^ 
that those who erected then^ stipulated with 
the M%hboniiiood for the excluaive privi* 
lege of grinding, as w indemnification ; but 
it oaaaot Ike denied that it was often unjustly 
exacted^ and it is to. this day a suli^ieet of 
grievance eki many parts of the Continent. 

The protection which ^iociety demands for 
pMperty^ rendsred it neoessary that .esaet* 
menta shcmkL he framed to prevent such use 
off eettimoB streams as might impede their 
gmo^l .utility 4 wherefore iodividuals were 
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restrained from erecting water-mills until 
it should have been declared^ upon proper 
iavestigation^ that th^ were not injurious* 
But the cupidity of some governments con- 
verted this equitable regulation into a mono- 
poly* and not only were these mills included 
among the Regalia, or rights of the crown, 
but these were extended over the air 3 of 
which the following whimsical instance is 
recorded in tl^ Chronicles of the Monastery 
of Augustines, at Weindsheim, in the pro- 
vince of Overysseh 

The Monks, it seems, were desirous of 
erectini,^ a wind-mill in the neighbourhood 
of Zwoll ; but the lord of the soil opposed 
tlieir intention, on the ground that the wind 
in thai dMrict beUniged to him ! Upon this 
Monks bad recourse to the Bishop of Utrecbti 
who decided, in a great passion/' that no 
one had power over the wind in his diocese, 
but himself! And he, accordingly, granted 
letters patent to the holy fathers. 

An accoont of the constraction and ma- 
nagement of corn-mills is both foreign to 
the intention of this brief essay, and would 
aflford but little of either instruction or eo^ 
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tertaimnent to the generality of readers; 
but it is not unworthy of remark, that by 
the manner of grinding commonly adopted " 
in France so late as the middle of the last 
century, more than half the corn was^ if not 
actually wasted, at least unproductive of 
meai^ and considered as refine. In conse* 
quence of expmments made from 1764 t» 
1768j the present method was adopted^ by 
which the Paris setter of about 44- bushels 
Winchester measure^ which before that time 
yielded only 80 to 901bs. of flour, and 150 to 
1€0 of bran^ was made to produce 185^ and 
•afterwards even 1951bs. of fine flour. This 
improvement consisted in nothing more than 
first grinding the corn coarsely, and after- 
wards passing it several times through the 
mill, and through various sieves : it was, in- 
deed, by no means a new invention, and was 
not unknown even in France, but the millers 
were prohibited under severe penalties from 
adopthig it, from a mistaken notion that it 
was prejudicial to health. The extraordinary 
influence which it must have had upon poli- 
Cical economy, is evinced by the fact, that 
previous to it3 adoption, the annual consump- 

nd 
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tion of each male adult^ was calculated at 
four to fire setiers of wheat^ and now at onljr 
two. 

In England, firom mx and a qitftrter to sbc 

and a half bushels of wheat are supposed to 
produce the sack of fine flour of two hun<- 
di ed and eighty pounds^ from which are made 
eighty<-four quartern loaves of^^Uie asaiae 
weight of four pound hve oimcea^ 

In Anierioa^ where the art of mealing' ia 
presumed to be carried to great perfection^ 
the fbUowing experiments have been made, 
from which some idea may be formed of the 
4iflference of^product in various qualities of 
wheat : — 



Weight 
per buth. 


Superfine 
flour. 


Tail flour and 
middlings. 


3 

m 

a. 
to 


c 

• <-> 


Screening and 
loss. 


QiltlHy of Che ' 
Gnin. 

1 


Ibt. 


lbs. 


lbs. 


Ibt. 


Ibt. 


ibt. 




59 5 


38 5 


3 68 


2 5 


13 1 


1 72 


Wbite^ dean* 


59 


40 23 


3 65 


2 12 


12 


I 


Do. wellcteaaed* 


56 


35 81 


5 


1 85 


7 86 


5 48 


Do. very clean. 


60 


38 7 


8 6 


1 61 


8 52 


7 57 


Red* not well cleaned* 


59 25 


55 26 


4 4 


1 47 


11 28 


1 6 79 


Do. mixed with cockle 
and light grains. 



From experiments accurately made in the 
latter eountry, it has also been found that the 
-finest flour^ or even that reduced to aa im^ 
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palpable powder, makes the lightest as well 
m the best bread $ which is contrary to a yery 
generally received opinion in England* 

It is aUo an iateresting tact that^ in one 
year, a ton of sand, at least, is supposed to be 
rubbed off from a pair of mill-stones ; and 
this sand, being of the finest nature, passes 
tbrougb the sieyes with the flour^ and is con^* 
sequently used along with iu Whence it has 

tem.caleiilated that,, supposing eadu pair of 

stones to grind no more tlian four thousand 
four hundred bushels of wheat annually, and 
each iudividual to consume eight bushels, 
a man thus swallows about four, pounds of 

pulverized stone every year. 



i>6 



Digitized by Gopgle 



( 60 > 



COTTON MANUFACTURE. 



t 

AKCIKKT USB OT COTTON OLOTR 4BRICA ;-'BOtfBTCr- 

ha; — TRADE BEXWEJBN BOME AND INDIA.— -COT X ON 
UAMVnLCHUEM IN MALTA;— ANB IN S&BOfE JXmX^ 
THB lOOOtB AGE8 INDIAN LOOM THEEAD WHEEL; 
SPINNING JENNY ; — SIR RICHARD ARKWRIGHt's IM- 
fR0V£M£NT8 MVLE *INCBEA8E 07 THE COTTON MA* 
MOFACTUBS IN ENGLAND ; — IMPOETB OF COTTON PU&« 
ING THJi LAST HALF CENTURY. 



Commentators on the writings of the an- 
cients have generally supposed that the stuffs 
called by JLatin authors boaibi/cina, and serica, 
were composed of a mixture of silk and 
wool J and they seem to have considered the 
terms as indiscriminately denoting a similar 
substance. The texture of this^ we leam^ 
was so thin, that an old writer humorously 
says^^in aUusion to it 
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•* jEquum est indnere nuptam vcntum te^tilemt 
I*aiam prostate nudum in minUa lima I '* 

** A woven wind should ixiarried women wear| 
And naked ia a linen cloud apj^ear !** 

• 

and Seneca mentions that he had seen ladies 
dressed in robes so transparent, that they 
scarcely concealed the charms they covered : 
mdeo micas veste^sivestes vocanAs rnni^^ 
guibus nihil est qu<B de/endi corpus aut denique 
, pttdor possii: quibus mmptU mulier parum 
Uquido nudam se non esse juraMt. Hcdc in- 
genti summa ab ignoiis etiam ad ccmmerciuni 
geniUms accersuntur^ ut matronee nostne ne 
mdulteris quldem plus sm m eubiculo guam in 
publico ostendant. 

We find^ indeed, nearly the same descrip- 
tioii in various passages, and Juvenal ac- 
cuses even a learned judge of appearing thus 
dre^ised^ upon the bench : — 

■ ■ *< Lo ! robes, which misbecome 
A witness^ deck tbe awful bench of Home i 
And Greticiu^ slem dianipkMi of tlie lawi, 
CBem itooui^ tto tiam itf peUiicid gnie 

Sou U. 

His learned ti aublator, Mr. Gifford, who has 
thua rendered the passage^ observes^ in com^ 
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men ting upon it, that the seric€B tmies wore 
what we call fine cottons^ imported into Eu- 
rope in Juvenal's time, as they were a^8 
before, from India, through the country of 
the Seres, the modera Bochara* Bomh/cinm 
^;esies, on the contrary, were of silk^ and from 
Since (China), a region much more remote. 
It 18 not easy to say when the use of these 
vests was first introduced into Romej no 
meation of them occurs during the times of 
the old republic, so that they prol^ably crept 
in, with other luxnrie8> under the emperora.*^ 
Considering that there was a regular com- 
mercial intercourse efttabtished through the 
medium of Egypt between Rome and lodia^ 
Ijie chief mart of which was on Ihe coast of 
Malabar, which has been ever celebrated as 
the greatest manufiicturing district of the 
East, and that the art of weaving was prac?^ 
tised there at the remotest period of which 
we have any account, it is by no means im* 
probable tiiat Mr. Oifford's eottjeoture as to 
the use of cotton cloth in Rome is correct ; 
that respecting the part of the Eastern con- 
tinent whence it was cAtained is more liable 
to doubt, but it is strongly corroborated b|; 
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i^ome lines in the Georgics ot Virgil^ which 
neMd eridently to allude to tbe cMton 

Quid jiemora JEthiojmmj molli canentia landi 
..Vclkraque fUjbIm depectant tentda Seres*** 

Of J?tiiiop*s hoary trees and \»oolly woodj 
Let others tell : and how the Seres spin 
"SMr fleecy lioraM in a fllender twiner" 

JOrydent George !/• 

From the East the cotton plant found its 

way to the island of Malta, and its produce 
vnm mamrfactured there at a very early pe«- 
riod* The island is celebrated for producing 
Aat species which k naturally of the Naoh 
Ji;een colour, and stuffs of considerable fine- 
nesa are woven from it at the Cltla Veochia. 
There is also a considerable manufactory of 
fight coyerlids } but the chief trade consists 
in .ibe^port of cotton thread to Spain. CH 
the continuance of this manUfhctory after the 
subversion of tbe Roman £mpire> and during 
What are termed tlie middle ages, there ai^ 
no certaui accounts; nor is it known that 
tile cotton plant was cultivated during that 
aera in any part of Europe. The introduc- 
ikm of cotton in tm ntailianu&eured state, 
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. for the purposes of weaving, is of compara* 
lively modem date^ and it is only within the 
last half century that it has become an object 
of importance in this country. 

The original loom, which is still used in 
India^ probably without alteration of the 
form in use dm*ing the earliest age of its 
invention, consists merely of two bamboo 
rollers, one for the warp, the other for the 
web, with a pair of geer, and the shuttle 
performs the double office of the batton. 
This simple apparatus the Indian weaver 
frequently erects under the shade of a tree. 
He digs a hole large enough to contain his 
legs, and the lower part of his geer ; he then 
stretches the warp by fastening the rollers 
at due distance in the turf^ and suspends the 
balances of the geer from the spreading 
branches of the tree two loops beneath the 
geer, into which he inserts his great toes, 
serve instead of treddles ; and with his long 
shuttle he both di'aws the weft, throws the 
warp, and afterwards closes it up to the web. 
In such primitive looms as this are made 
those admirable muslins, the softness and 
delicacy of which have not even yet been 
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equalled by all the complicated improvements 
of European machinery. The spinning is 
still performed by the ancient operation of 

the distaff. 

in England^ where the cotton manu&ctare 
has been brought to greater perfection than 
in any other part of Europe, the spinning 
has been variously performed. The most 
simple method, and the only one in use dur* 
ing a long time, v^as by means of a well- 
known domestic machine, called the one-thread 
wheel ; but as the demand for cotton cloth 
increased, other inventions were thought of 
for facilitating this operation. About seventy 
years ago, the first patent for a more easy and 
expeditious method of spinning cotton was 
obtained by a person of the name of Paul ; 
but the undertaking did not prove successful. 
Some years after, various machines Averc con- 
structed for the same purpose by different 
persons, but without c^ffecting any very ma-> 
terial improvement. At length, about the 
year 1767? Mr. James Hargrave, a weaver in 
the neighbourhood of Blackburn, in Lanca- 
shire, contrived a machine by which a great 
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many threads could be spun at once, for 

whkb he obtained a patent under the name 
of the *^ spinning jenny it was worked by 
. hand^ and when brought to perfection^ one 
person couM spin with it at once eighty-four 
threads^ and make, in the course of a day> 
one hundred hankd of eight hundred and 
forty yardB each. 

The next, and most important improve- 
ment in this branch of the manuftotore was 
made by Mr. — afterwards Sir Richard — Ark- 
wrigfat, of Cromford, in Derbyshire. Hie 
first patent was obtained in 17^9, aJ^d he 
afterwards^ in 1775^ obtained anodier: bat 
one of these was afterwards set aside in con- ' 
sequence of some legal defect, and he had 
for a long time to contend against a scries ot 
unforeseen difficulties. He at length, how- 
ever, succeeded in establishing the celebrate^ 
machine called the muli^'' from beings 
composed partly of the machinery used in 
the hand*jenny. It is wwked entirely by 
machinery, and Ls now eaoclusively employed 
in the manufoctnre of cotton thread, or, as it 
is technically termed, twist. 
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Although Che name of Sir Richard Arfc« 
wdght is doubtless &miliar to most of our 
naders, as the hiventor of great improve- 
meats ia the art of spinning cotton^* and they 
are probably aware that to his improvemeiits 
the kingdom is chiefly indebted for the ex^ 
tenrive manufiu^toriea which it now possesses, 
it will yety we should presume^ be interesting 
to many to have some data from which they 
may judge of the importance of this branch 
of national industry; we therefore annex a 
statement^ in round numbers^ of the average 
annual imports^ for every ten years during 
that period 

fhim 1771 to 1780 indiuive^ 5,725,000 lbs. 
1781 . 1790 • . • 18,900,000 

1791 . 1800 . , . 32,000,000 
1801 . 1810 . . • 70,000,000 
1811 • 1820 . • . 105,000,000 

The imports of the last five years ot the 

above series exhibit a still more rapid in- 
^^mase, the annual average being 1449000,000 
of pounds^ and the auiiual consumption up- 



• FflT the aiigiii of Sir Bkhard Arkwright's improve- 
mokHh Me rcL L b. i» p. 171. 
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wards of two and a half millions weekly* 
The above view presents a phenomenon not 
easily parallelled in the history of commercei 
and shows what influence the exertions of a 
single individual may have on the welfare 
of nations. 
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ANCIENT EMFtOYMENT OF DIVERS; — INVENTION OF XH£ 
diving-bell; — SPANISH AAMADA; — PRIPPS' ADTSN- 
TUBS;— DiyXNG-BELL OP OB8. HALLEY, SPALDING, TRIE- 

WALD, AND SMEATON; APPARATUS FOB WALKING UNDEA 

WATEa; — MACHINE&Y FO& BAISING PBOPBETY PEOK 
THE AEBEOAVENKY BAST^INDXAHAN. 



SmMMiNG is at once so necc^ssary and so 

attractive an exercise, that it naturally led to 
the practice of diving, and the habit of re- 
maining,' under water for an unusual period 
was easily acquired. Professed divers were 
formerly kept in ships, to assist, as it would ' 
seem, in raising the anchors; and, by the 
laws of the Rhodians, they were allowed a 
salvage on goods which had been thrown 
overboard, proportioned to the depth from 
which they were raised. In war, they were 



Digitized by Google 



70 



MKCHANJC IMVJBNTIONS* 



employed to destroy the ships of the enemy ; 

and the pearl fisheries in the I tidies were 
conducted hy divers, in the time of the 
Greeks and J^mans, in the same manner as at 
<he present day : these sometimes continued 
under water during a quarter of an hour,., 
and instances are recorded of some who have 
remained still longer. 

At a very early period, means were con- 
trived to supply divers with air while undf^r 
the water; and with this view the diving* 
bell was invented. Thfe idea which led to it 
was prohahly suggested by the foUowiu^ 
simple experiment : if an inverted drinking- 
glass be immersed in water, with the pre-* 
caution to keep its edges on a level with the 
surface, the glass will not become filled with 
water, although pressed down to the greatest 
depth, because the air cannot be expelled 
by it. In the same mauner, if a bell of metal 
be so constructed as that the diver can stiomd 
on a plank suspended below it, the upper 
part of his body, being enclosed by the bell, 
wiU be protected from the water ; and, e^^en 
at the bottom of the ocean, he may breathe 
the air confined within the cavity. 
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Tlie invention of this machine is usually 
aritt-ibuted to the sixteenth century. Aristotle, 
iiideed, makes some allusion to a land of 
ketde used in his time to enable divers to 
eontinue under Avater j but it is not described. 
The oldest information which can be relied 
upon respecting its actual employment, is the 
account of an experiment tried at Toledo, in 
the yeai- 1538, before the Emperor Charles Vi 
and many thousand spectators, when two 
Greeks tiescended into the water in a very 
large inverted kettle, in which there was also 
a candle burning, and rose again without 
being wetted. The kettle was equipoised 
with lead at the mouth, so that, when let 
down, no part of its circumference should 
touch the water sooner than another. 
• From this time the use of the diving-bell 
seems to have been well understood, and it 
to frequently mentioned in the works of Sir 
Francis Bacon. It was made use of about 
Ae middle of the seventeenth century, to 
assist in raising the treasure which was sup- 
posed to have been sunk in that part of 
the celebrated Spanish Armada which was 
wrecked on the western coast of Scotland, 
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in 1588; but some cminon only w ere obtain**' 
edf which were not sufficient to defiray the 
expenses. The same experiment was re- 
peatedt in 1688, by a company^ at the head 
of which was the Earl of Argyle, but it was 
attended with very little success. Previously 
to this last, it Ijad been tried on the wreck 
of a rich Spanish vessel which had been 
sunk on the coast of Hispunioiu, and the 
circumstances attending the undertaking are 
sufficiently curious to merit detail. 

The loss of this ship, which was known to 
contain a vast treasure^ induced one William 
Phipps, who was the son of a blacksmith, in 
America, and had been himself bred up as a 
ship carpenter, at Boston, to propose a pUm 
to King Charles II. for raising the buUion 
with which she was freighted. The monarch, 
little scrupulous in such matters, approved 
the project, and furnished Phipps with a 
vessel and every thing necessary for the 
undertaking. He sailed on this expedition 
in iiiti3y but alter various iaeiiectual efiurts, 
he returned to England in great poverty, 
but still with a firm persuasion of the practi^ 
cability of bis scheme. But &iling in liis 
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endeavours to prevail on King James II., 

who had then succeeded to the throne, to 
assist in its further prosecution, he had re- 
course to a public subscription, which, after 
considerable difficulty, he obtained through 
the aid of the Duke of Albemarle, who 
himself advanced a large sum towards it, 
and on condition of dividing the profits 
with the subscribers* In 1687 he once more 
set out to try his fortune, in a ship of two 
hundred tons; and after being reduced al- 
most to despair by repeated fruitless trials^ 
and just as he was on the point of abandon- 
ing; the enterprize, he at length succeeded 
in reusing, from a depth of between six and 
seven fathoms, such a quantity of the treasure, 
as produced in England^ two hundred thou- 
sand pounds sterling. Of this sum his own 
share amounted to about twenty thousand 
pounds, and that of his patron the Duke of 
Albemarle to ninety thousand pounds. It 
further appears that some persons endea- 
voured to persuade the King to seize the 
ship and cargo^ under pretence that Phipps 
had made some misrepresentation in his 
original plan; but his Majesty rejected the 

VOL. II. S 
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advice with indignation, and conferred on 
N Phipps the honor of knighthood* 

This machine has been used for similar 
purposes^ at various subsequent periods^ and 
numerous improvements have been made on 
the original invention, none of which, how- 
ever, merit particular attention, except those 
of the late ingenious Dr. Halley, and of a 
Swede named Triewald. 

The diving-bell constructed by order of 
Dr. Halley was three feet broad at the top^ 
five at the bottom, and eight in height ; form- 
ing a cavity of sixty-three cubic feet. Il 
was covered with lead : around the mouth, 
weights were so arranged as that it could not 
remain in an oblique position, but must ne- 
cessarily sink in a perpendicular direction* 
and it was so heavy, that it sank to the bot- 
tom even when empty. In the top, there 
Was a piece of crystal glass to admit light, 
and a valve to allow of the escape of foul air. 
Around the interior circumference of the 
mouth, there was a seat for the divers, 'and a 
plank, secured by ropes, hung below, on 
which they could stand when at work. The 
. entire machine was suspended from the yard 
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tif a «Mp9 and cdald be lowered into Hie 

water, and hoisted up again, at pleasure. la 
order to supply it with fresh air while uiufer 
water, vessels filled with air, and in which 
^ms an opaiittg at tbe bottom through which 
the water compressed the enclosed air, were 
iet down along with it. In the top of these 
was a leather pipe besmeared with oil, through 
Which the air might be iiitrodneed into the 
bell ; and so sooii as one was emptied, it was 
ilrawn tip, on a signal from the diver, and 
another was lowered. The corrupted air, in 
the bell, being, frt>m its warmth, the lightest, 
escaped through the valve; and thus the 
mtehinewas contimially supplied with fresh 
'air, ui such quantity, that Halley and four 
oilier persons continued under water during 
an hour and a half, at the depth of ten fa- 
'thoms, normras there any Hmit to the period 
which they might have remained with equal 
Mfety. The sole inconvenience experienced 
^as a pain in the ears, as if a quill had been 
thrust into them : the sensation was onfy 
momentary, but returned whenever the bell 
*waa let down to a greater depth. One of the 
'divers, thinking to prevent this, filled his ears 

b2 
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with chewed paper^ but the air forced it into 
them so fer that it was eztimcted with 4S<»i6i^ 
derabie difficulty. « 

With this apfwratua Dr. Halley was ena* 
bled to keep out the water so effectually^ Uiat^ 
at the bottom of the sea^ the soil did not rise 
above his shoe. The glass iu the top admit- 
ted so much lights when the sea was quite 
still, that he could read without difficulty $ 
but in stormy weather, the rolling of the 
waves rendered the bell quite dark^ he 
then kindled a light; but a candle con- 
sumed the same quantity of air as a man. 
He wrote his orders to those above with an 
iron spike upon a plate of lead^ and sent tbeai 
up when the air vessels were raised, by which 
means be directed the removal of the bell 
from one place to another. He also con- 
trived a leaden cap which covered the entire 
head, and was supplied with air from a flexi- 
ble pipe communicMing with the bell, and 
with tliis he could send a diver several fa- 
thoms around it when at the bottom of the 
ocean. These contrivances were, however, 
liable to many obgeetions; amcmg the moat 
serious of which were, the possibility of the 
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beli beiog overset^ by coming iuto contact 
wildi any unexpected obstructioa below the 
water, and the danger of the rope by which 
it was suspended breidcing before it could be 
drawn to the sur&ce* These mconveniences 
were remedied by the ingenuity of Mn Spal* 
ding, of Edinburgh^ who added a balance 
weight, which, hanging a considerable way 
below the mouth of the bell, preserved its 
equilibrium in case of its meeting with any 
obstacle in its descent, and provided against 
accident by the fidhnre of the rope in the fiol* 
lowing manner ^— 

. \ The bell is divided into two separate cavi* 
ties, both of which are made as tight as pos- 
sible. Just above the second bottom, are 
small slits in the sides, through which the 
water, entering as the beU descends, displaces 
the air originally contauied in its cavity, 
which flies out at the orifice of a cock con- 
trived for ■ that purpose. When this is done 
the (Uvers stop the cock, so that if any more 
air was to get into the cavity, it could no 
longer escape as before. When tins cavity 
ia full of water the machine sinks ; but when 
SL conskleraUe quantity of air is admitted^ it 

b3 
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riaesw. I4 therefore^ tiie divers wish to raise 
themselTes, diey torn anotheir coek^ by whiob 
a communicatiou is made between the upper 
and the under canrhies of tlie belL The con- 
&equeac6 of this is, that the air immedjialiely 
rasbes into> the upper cavily^ forcea col a 
quantity of the water contained in itj, and 
llitts renders the bell lighter by the whole 
weight of the water whicli is displaced. 
ThiiBj a a certain quantity of be admitted 
'mbo^ the uf^ei cavity^ the hell wiU descend 
very slowly 5 or if a greater quantity, it will 
remain stationary ; and if a stiU larger 
tity, it will rise to the surface : and thus the 
ifivera can raise the machine at their plea-^ 
sure, and be still safe, although the rope to 
which it was appended should be broken. 

The improvement of Trie \v aid consisted in 
mde more than placing the diver in such a 
position that his head alone rose above the 
sorfiiee of the water within the beli ; which 
situation has the advantage of the air being 
cooksr^ and^ oouequratly, fitter for respira- 
tion than at the upper part of the machine : 
and in some mimile, and rather complex^ 
arrangement of the au*-pipe. 
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The late ingenious Mr.Smeaton's diving- 
bell was a squar4e ch^t ot cast-iron^ four feet 
and a half in height, and iu length, and three 
feei^ wide ; i^ordiog roam fox two mo^ to 

wort iui it. It was supplied with fresh ajj; 

by means of a forciag puiiipj^ aiid was used 

with great success. 

Although not strictly a^ diving-bell, it mui^t 
u^t lie omitted^ that an Englishmau invented 
an apparatus very strong leather^ so pre- 

pi^ed^ a^ that air could not escape tlirough it, 
d so constructed, as to fit the limbs while 
it covered the entire body, and yet, having a 
glass in front, did not obstruct the sight. It 
contained half a hogshead of air, which af- 
forded a supply for a considerable length of 
time ; and when thus equipped, he could not 
only walk at the bottom of the sea, but enter 
iuto the various parts of a sunken ship. He 
is Mid to have followed this occupation for 
more tiian forty years, and to have acquired 
a considerable fortune. 

The machinery contrived to raise property 
from the Abergavenny East-Indiaman, which 
was sunk a few years ago near Weymouth, 
qonnsted of a body of copper with iron 

£ 4 
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and joints^ as in a coat of mail. The whole 
was then covered with leather, and after- 
wards widi canvas painted white to distin* 
guish ft in the Water. The arms were made 
of strong water^proof lieather^ and the aper- 
ture for sight was about eight inches in dia- 
meter^ glazed with crystal glass an inch 
thick. The diver was sunk bv means of 
weights &stened equatoriaily round the waist 
of the machine, and he was suspended by a 
rope with which his situation could be 
changed at pleasure. 
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KARXIEST USE OP ABTILLEEY ; — EXTEAOILDINA&Y CAK- 
KON OF XABOKBS n»|— TOEKiaH HOWITZEBS 
TSMTIDK OF MUBKBTBI— flBHOCttl^Airmuif FUUB* 

NANS -nsTOU* 



It is a generaliy received opinion^ that 

2irtillery was used by Edward III. at the 
battle of Crecy; but if so, it is a singular 
cii cumstance that Froissart^ a contemporary 
historian^ should have omitted to Aotice a 
fact of so much, novelty and importance. 
We have, however, the decisive testimony of 
a passage ia t^ie works of Petrarch-^wbo 
execrates this terrestrial thunder-<^that they 
were common before the y^v J344 ; nuper 
rcmi^ nunc etnrmm^**^ 

The most extraor(linary ci^nuon of which 
there is any iMseount in history^ both for Its 

lb ^ 
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size and the period when it was employed^ 
was used by the Sultan Mahomet II. at the 
sl^e of Constantinople^ in 14o3. It was cast 
at the foundry of Adrianople^ by a Dane or 
Hungarian^ of the name of Urban^ who had 
deserted from the service of the Greek £m« 
peror Constantine Palasologus; and is thus 
described by Gibbon i At the end of three 
ukoathB, a piece of brass ordnanee was fvo- 
duoed^ of stupendous, and almost incredibte 
magnitude; a measure of twelve palms ia 
assigned to the bore; and tlie stone bullet 
weighed above six hundred pounds. A 
vacant place before the palace was chosen 
for the first experiment $ but, to prevent tiie 
sudden and mischievous effects of astonish-^ 
ment and fear, a proclamation was 
that the cannon would be discharged tlie 
ensuing day. The escplosion was -felt or 
heard in a circuit of an hundred fiulongsj 
Hie ball^ by the force of gunpowtder, was 
driven above a mile ; and on the spot where 
it fell, it buried itself a &ttiom deep in tiie 
ground. For the conveyance of this destruo- 
tire engine, « frame or carriage «f thirty 
waggons was linked together^ and drawn 



Digitized by 



lUoog by a t^am of sixty qxen : two bupdr^ 
i^en on both sides were stationed to poise 
«iid support tbe rolling weigbt; two hundred 
•ad fifty workmen m^hed before to smoolJi 
ll^e way, ap4 repair bridges; aud ae^ 
tmo montlif were employed in a laboriouft 
j^uraey oi one bujQ|[lre4 ^d &fty miles.'f 

Voltaire^ indeed, has ridiculed the credulity 
o£ the Gre^k^, ifi ^eoording the account of 
^tlus tremendous gun ; and calculates, that a 
it^ of gfkly two husydred piC>u^d^ wq}ild tp- 
l|iiire a charge of one hundred and fifty 
pQUUjds of powder, wbili^ ^e impelbis ^received 
IrjQm it could be but feeble, since not a 
f^iftifffftfi pa^t ;Of (l^e nu»$s could be inflamed 
mUt the same moment. But the positive and 
qgiawmojuy evidence of con,temporary writers 
U iMit to be ligbAly rejected; and we learn 
£Qopii^ j^eiKojii^ 9f 

the Turks still possess a cannon still more 
eioarnious ibam jthat already describi^, firpm 
which a stone bullet of eleven hundred 
pouiyls weight wa^ onCtO discharged ^ifti 

three hundred and thirty pounds of powder ; 

Hi jtbe .di^taiice of si^ hi^i^ed ya^^d^ it atuver* 
jf4 into $b^e/^ fragments, tr^vc^q^ed t}^e st^t 

»6 



Digitized 



84 



MECHANIC INVI^NTIONS. 



of the Bosphorus, and leaving the waters ia 
a foam, again rose and bounded against the 
opposite hill. It is^ indeed^ well known that 
the entrance of the Dardanelles is, at this 
moment, guarded by artillery of slill greater 
calibre than that of Mahomet. These guns, 
if indeed they may be so called, are of that 

description termed howitzers : they are mere- 
ly excavations in the solid rock, and as their 
elevation cannot, consequently, be altered, 
they are only of service against that parti* 
cular point to which they remain unalterably 
directed; but the power of the shot, when it 
does take effect, is terrific, as was sensibly 
experienced by the British fleet on its attempt 
to force the passage during the late war. 

The invention of portable fire-arms would 
appear to have originated in Germany, which, 
indeed, seems sufficiently proved by the cir- 
cumstance that the old names by which the 
different kinds were distinguished, were all, 
either German, or immediately derived froin 
that language. They were originally called 
biichse, and then hakenbuchsex whence the 
Freneh took their karcquebouzes, which, in 
the modern dialect, we call arguebuse^ and 
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has also been adopted in the EngUsh hargw* 
Jnus. These were the original musquet ; but 
fid long and heavy, that they could not be 
coDveniently fired from the baud alone, and, 
therefore, when it was necessary to use them, 
they were placed on a prop, with a fork at 
the top, between which the piece was fixed 
\3fy means oi a hook prcgectiag irom the 
stock. They were first used at the siege at 
Parma, in 1621, and tiiere is still one pre- 
served, in perfect order, in the arsenal <tf 
Dresden 3 but the invention is, no doubt, of 
m earlier date, for it is supposed that gun- 
locks were invented in the city of Nurem- 
burgh, in 1517. 

The term musquet is said to have been 
taken firom the Latin muscheius^ an appellation 
for a species of the male spary ow-hawk ; and 
this derivation is the more probable as the 
fal&met and other arms were named after 
voracious animals. It has been proved that 
this arm was known in France so early as 
the reign of Francis I., although it has been 
asserted by Brantome, in his Memoirs, that 
it was first employed in the army of the 
]>uke of Alva, in the Netherlands^ in 1567* 
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lie stote^j t-hat there was at first great diffi- 
eolty ill nccustoming th^ soldiers to its j 
wd he ^4^$ — what we may rjeadily believe— 7 
tbut €69 ffmfBfP^t^ itcam^mt fort les FUmr 
numdsy quQnd }U Ie$ s^fifireiU nonmr a Imff 

The; fir^^t muskejs >vere discharged jay 
means pf ^ natch applied with the hand ; 
but iJm WAS aft^rw^rdi^ justed to a cop|£y 
for greater security md precision in shootinif • 
Ipstead of the matcb^ ^hich was in maay 
respect^ iaconiren^ent^ and subject to be ex-* 
tiftgukhed, a fi^e-sfoae w^Sj at a later perio^ 
Sjsrewed ipto the cocl^^ and sparks were 
struck, from it by means of a smal^ wh^ejf^ 
which was wound up with a key applj^4 to 
tj^e b^ri^. Th,e $^na at first emplc^edt^ 
however, was not flint as at present used, but 
a coji^pi^ pyrites or marcasite, and^ a^ Jim 
was apt to miss fii*e, the match continued 
0 loag time JU> used along with jit^ 39^ 
j9iint-locks do not seem to have entirely super* 

jM^gd jdie matcbrlook in tb^ Co^iJdnenla^ 

i^mies, until towards tlie close of the s^y/^- 
iMnth century. We have already mentioned, 
tsU^e ^$|; gitfx-lqck was invented A^l/; 
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but there m no aecount of the ^fm at itp 

construction 3 and the old buchse^ in the 
arsenal at Dresden^ instead of a ipclc^ hap 
a cock with a fliut placed opposite the toiich- 
boie^ wluch flinty it appears^ was rubbed witb 
« file until a spark was elicited: the term 
fire-ioek was given to the invention which 
is still in use^ and it was applied to the gun 
itKlf^ in order to distinguish it from 
which was fired by a match-lock* 

An ingenious diseoverjr Ibaa l^teljr been 
made^ by which the powder of aurum fuln 
MEnoits* iias been rmdered applieable to tibe 
dLgjcharge of fire-arms, A cylinder has been 
(Oontrivedy which containa several ciivities^ 
«ui which revolves upon an fixc^d ^ 
angles to the barrel ; these 4?aviiies are 
ifilied with the powder^ and efich is brought 
oM tt ec s ai vely opposite to the touch-hole by 
^f^^^^ns. q£ a ji^^y : the trigger^ instead of mov- 
ing a eock with a flinty impels a small peg 
srididi strikes upon the aurum fulmiuans^ 
which^ as it explodes by the mere ferae 
percussion^ instantly inflames the gunpowder 



• ^^dmrwn fiiimitians,**-^SoeaiU'* FiUmmattng Powder." Bay. 
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in the barrel. The lock is thus secured Irom 
the eflfects of damp, and the piece is primed^ 
at once^ for several discharges. 

Pistols are first mentioned iu France about 
the year 1544 ; but they are said to have beea 
used at an earlier period in Germany, and 
were employed as an arm belonging to cerr- 
tain German cavalry, who were thence called 
jnstoUers. The origin of the name, however, 
has not been ascertained : some have derived 
it, and with much appearance of probability, 
jfrom Pistoia in Tuscany, v/here it is said 
diey were first made; and others from pistille^ 
and sticpOf from the large knobs which ter* 
minated the handles. They seem to have 
been originally formed entirely of iron ; and 
the locks were constntcted with a wheel, in 
the manner already described. Several of 
these are preserved in ancient collections of 
arms x amongst those in the arsenal at Hano- 
ver, is one entirely of brass ; and the date 
upon that considered as the most modejTM 
is 1606. 
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iKTBKTioii or mm conje^tubss sssfBCTiNo waoh 

ENGINES ;—SlFHON£S ; — ^FIBES IN ANCIENT BOM£. 



Thk invention of pumps is ascribed, on 
the authority of Vitruvius, to Ctesiibius^ who 
lived at Alexandria in the time of Ptolemy 
Piuiadelphus and Ptolemy Evergetes^ conse- 
quently about two centuries before the Chris- 
tiaa ttra. It seems probable^ also^ that he 
had conceived the idea of applying the prin- 
ciple to fire-engines^ for his pupil^ Hero of 
Alexandria, expressly mentions this use, and 
describes the construction of a forcing-pump 
with two cylinders. It is, however, iloubtful 
whether this application of it soon became 
general, or indeed, whether it was known to 
the ancient Romans ; but the following data 



• 
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are in favor of the ^probability that they were 
acquainted with some similar machine. 

Among the letters from the younger Pliny 
to the £mperor Trajan^ there is one in which 
he informs hini that the town of Xicomedia, 
in his government of Bithynia, had been de** 
stroyed by fire ; and adds, that the conflagra- 
tion had been spread by a violent storm which 
took place at the time, by the inertness of 
the inhabitants, and by the want of proper 
instruments for extinguishing the /lames.* The 
word siphoy which is the term of which he 
makes use^ can only be construed^ in that 
passage^ as meaning a fire-engine, though, 
some commentators understand its generajl 
signification to meai;i only the aqueducts md 
pipes |br distrib\itiiig water t^roi^ghout th^ 
city ; and Pliny also mentions buckets^ wh^ch 
are usi^al appendage^; to t|;iat machine. 

Apolknlorus, the architect, who was co- 
temporary with Pliny, aad was employed, by 
the Emperor Trajan in constructing the cele^ 
brated bridge over the Danube, and in erect-, 
ing some large works at Rome, ajso describes 
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bow asi^Utaoce^ ms^y l>e rei;idered when the 
Upper part of a house is on fire^ and th$ ma^ 
cbme caUed mpho is not at hand^ la this case, 
be directs that hoUoffr reeds are to be 
teaed to leathern bags filled with water^ in 
siieh manner as Ihat^ by pressing the bags^ 
thie water in^y be lof ced th^Qi^h the ree4s 
and projeoted to the place ui flaoaes; from 
which we may coUect^ that the sifiho^ for 
which this apparatus was a substitute, was 
capable of thirowing water to a considerable 
height. 

That fire-engines^ properly so called^ were 
designated by the term siphoms m the fourth 
century^ is fully proved by the writings of 
Hesychius; and also by those of Isodorus, 
who lived in the seventh oratury* It stilly 
however, remains to be proved at what pe* 
riod they were introduced into ancient Rome » 
and on this point no satisfactory data have 
b«eii collect^* It is well known that the 
buildings in that city Were exceedingly lofty, 
and tiie lanes, and even the principal streets, 
extremely^ narrow J also that fires were fre- 
quent; and yet no mention is made in the 
Roman laws, among the numerous ordi<* 
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nances for preventing accidents by fire, ol 
any machine for that purpose. Seneca says, 
that the height of the houses rendered it im- 
possible to extinguish the flames when they 
were on iire ; but Juvenal mentions, in his 
general description of a fire at Rome, that 
water was used for extinguishing it, and we 
can hardly suppose that he alkided to its 
being merely thrown with buckets :~ 

« PiBriMinin egi Ulie* nit tmllA uuseuAtm ftulU 

Ucalegon: UAtUiUa tibi jam tertia Juma$tt: 
Tunacit*** 

Sai, IIL V. 181. 

*^ O ! nMij I Uf9 wlim nofladi tet nwlest^ 

No midnight fires burst on my hours of rest ! 
For here 'tis terror all : midst the loud cry 
or ^ water ! watar !' the flcmd nfligMNMin fly^ 
With ill thrlr Tiantn ran orlir The flamea atpii^ 

And the tliird floor is wrapt in smoke and fire, 
>Vhiie you uncoosGious dozet"^<^0r^t 
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AKCUMT MODE OF GILDINGj "--MOSAIC TABEBNACIfi ; «— . 
MUMMISS;— EOMAN GOU>*LEAF aO£D-BEAT£E's SKIN; 

COURT-PLASTER ; — DUCTIBILI? Y OF GOLD ; COU> 

GILDIlfG;-— FALSB-OXLinKa;*— eiLT FAUm Am TAm 
PSBTET;— AUZAIOIBB THE IMPOSTOB; — FRIES XS OF 
SACCUUS. 



The extreme ductibility of gold induced 
people^ at a very remote period^ to attempt 
the reduction of it into thin plates, for 
the purpose of overlaying and ornamenting 
various articles. It is proved by Herodotus* 
that the Egyptians "ivere accustomed thus to 
cover wood and metals ; and Homer details 
the process employed for gilding, in this 
manner^ the horns of a cow brought by 
Nestor, as a present to M]nerva.+ Gilding is 



f Homflii Odymfc, Iflb^ ^ r. 4S2, 



Digitized by Google 



94 BI£CHANiC INVENTIONS* 



also frequently mentioned in the Old Testa^ 

ment^ more especially in the books regarding 
the eonstruction of the Tabernacle. It is^ 
however, uncertain whether the method thus 
employed is to be considered as that which 
we term gilding — merely with gold-leaf, or 
covering the substance to be ornamented 
with plates of gold. In deciding this point 
we have little beyond eonjeotufe to guide us; 
but it4ias been justly remarked that, if plates 
had been used, the Mosaic Tilbertiacle would 
have been too heavy to be carried in the 
manner directed in the Scriptures^ on the 
shoulders of men. Stronger arguments than 
this are, tliat the quantity of gold possessed 
by Moses does not appear, according to the 
best calculations that have been made of its 
supposed value, to have been sufficient for 
all the purposes for which it was employed, 
unless gilding alone had 'been resorted to;^ 



* AU the gold that was occupied for tbe watt, in aU Ibe 
work of the holy place^ even the gold of Ibe Makkgy wm 

twenty and nine taknt*^, and seven hundred and thirty shekels, 
after the shekel of the Sanctuary." £xod. ch. xxxviii. 24* 
Hie higliest valuation that haa bean made of tins quantity doaa 
not exceed SOO/XX) ducat% or abont jClSOfiQO etarling. 
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mid that, eveu the thinnest plalses could not^ 
without great difficulty, have been so fasten- 
ed on the figures and carved work^ as to 
exhibit them with the accuracy mentioned 
in the first book of Kings : and he carved 
thereon cherubims, and palm trees, and open 
Jhwers ; amd covered them with gold, fitted 
upon the carved work J'* It may also be ob- 
senred^ that the Hebrews might perhaps have 
acquiied the art of gilding in Egypt, where 
it seems to have been very early understood, 
for it is found on mummies, and in the very 
oldest temples; and although the antiquity 
of the former is doubtful, yet we find al- 
lusions to fhem in the Scriptures^f It also 
appears that, even in the time of Moses, 
tbere was some distinction made between 
jfilding and overlaying with plates of gold ; 
but it is not sufficiently clear to enable 
modern commentators to determine how far 
ihe difference extended. 

In the time of the elder Pliny, in the mid- 
dle of the first century of the Christian sera. 



♦ Kings, ch. vi. V. 35. 

f See tbe article Muteumh 1. f • i* P* SOS. 
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the art of gold-beating was so well under- 
stood at Rome^ that aa oimce of that metal 
could be spread into seven hundred and fifi^ 
leaves^ each of four inches square,^ The 
accouiit given by Pliny cannot^ indeed^ be 
relied upon for strict accuracy, but we know 
that it was beaten so thin that Lucretius 
compares it to a spider's web : — 

Frincipio hoc dieo, remm wmnliicra vagari 

Multa modis multis in cunctas undique partes 
Tenuia, qasa facile inter se juaguntur in aum 
Obira cam Teiiiuiily at anmeay bfactaaque auiL 

LvcretiMSt B* 4i 72S« 

FhfBt, then, obacrve, from aP tihipgi round, cncapca 

A numerous train of subtle, wand*ring shapes; 
Meeting in air, they freely blend and twine, 
Iiike filaments of gold» on spidor's floatiiig line. 

It is, however, somewhat singular that, 

notwithstanding the frequent mention of leaf- 
gold in the writings of the ancients, there is 
no account of the instruments and apparatus 
used in forming it. But the German Monk 
Tbeophilus, wlio is by some supposed to have 



• Plin.y Ub. xxxiii. ch. 3. 
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Uved in the ninth, and by others in the 
Mneiftb, century, defieribes the process used 
in his time nearly as it is still practised; 
^ixoept that, he does not mention the flatting- 
miUs which are nov employed to reduce the 
fttgois into phites; and that, the workmen 
covered the parchment, between which the 
gold was beat, with burnt ochre reduced 
to powiier, to prevent its adhering to the 
cover^ while modem gold*beaters make use 
of fine bolus. 

During the progress of this art, it was 
discovered that common parchment was too 
tbick, and the skin of unborn calves was 
substituted for that of sheep. By means of 
this improvement, gold-leaf was beat far 
thinner than before 3 but it was only brought 
to its present perfection by employing that 
fine pellicle which is detached from the guts 
of oxen, and which is known, in its prepared 
state, imder the name of gold-beater's sldn. 
This discovery was made in the beginning 
of the last century; but was so long kept 
secret, that, even in England and Ireland, 
where it is better understood than on the 
Continent, it waii, fifty years ago, only known 

VOU II. V 
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to a few persons. It is a curious fact con-* 
hected with this substance^ that^ in the 
beginning of the revolutionary war, the 
JPrench entertaiaed the idea of out-nuoiCBii** 
vring the armies of their opponents by means 
of aerostatic machines ; and^ with that view^ 
the Government circulated instructions for 
the preparation of this species of skin, which 
they call baudmche. As the process is cu^ 
rious in itself^ and so minutely detailed in: 
the instruction to which we have alluded, 
that some new information may perhaps be 
collected by those who are interested in the 
subject^ we ins^ the document at full 
length :~ 

** On entend par la peau de baudniche une pclliculc mince 
qui envelope le plus gros boyau du boeuf ou de la rache. 
Ce boyau est au milieu de la parde que Ton nomme fiaiae $ 
il est long d'environ dens pieds et daniy plae^ au bout du 
boyau gres, et le seul sur lequel on puiase enlerer la pellicule 
nominee Baudruche. 

Cette d^goadon est suffisante pour la fidre distinguer^ 

malgrd la diiFcrence. des noms qu'on lui donne. A Paris 
Ton appelle Ratti la partie du corps de ranimal ou se treuve 
le boyau; aiUeurs ii se nomme grou Le boyau lui-m^me 
porta diffiSrens nomfl» meis il est plus g€n6nalement comua 

sous celui de Baudruche, 
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Voici ia maniere d'op6rer: en tirant Ics entraiiles du 
cofin de ranunal, 4» partafB k ftaise d'avee U paiiM. C'cH 
dans la praolte que se tnniTe la Baudraciia. II fiiut la 
diftacfagr dela graine tcwee beaucoup de pr^aution pour ne 
point r^corcher ou la pcrcer. On coupe ce gros boyau de la 
kiagsfliir da dmx iMa et dend envinMiy 4 
da la pociie qui ftme le gros bant. Calla aaetion ae fril 
prda d'un petit boyau qui trwrerae at qui partage ce qu'on ap« 
pelle le boyau gras, ou gras boyau ; on fend ensuite legerement, 
et dans toute sa iongueuTy du c6t6 qui tenoH k la ftaiae^ la 
paHinild winca qoi aotelappa le lx)yatt nott 
d'ejk alle a pria ^ie-aadme le nom de peau de BattdradM ; 
on la leve adroitement sans la d^chirer. L'extraction finie, 
oh la l^Te dans Teau de riviere ou de pluie; on a remarqu^ 
fue l*catt de putta alttoit beaucoop lea peauz de Baudniclie^ 
mtloyage ealiwe lea ofduiea qui auroient ph. s'y attadher $ 
il est essentiel de veiller a ce qu'ellcs ne soicnt pas trainceft 
dans ie sang, attendu qu'eUes sont d'un naturel spongteux 
qui 6te la pooibiUt^ de lea liieii netlojer lonque une fois ellea 
en aont impr^gn^ ellea aont dans eettetlongues d'envinn 
dcui pieds et dcmi, et largos de huit pouces. Cctte bande 
eat extrememcnt mince et trausparente. Quand eiie est bien 
laff€e on la laiaae ae r^unir dana aa largeur aeulement, en lui 
«mae r v a nt toute aa longueur. On la fttt gliaaer doucement 
entre les doigts pour en exprimer I'eau ; elle pr^nte alors la 
ionue d'un cordon plus gros qu'un tuyeau de plume ; apres 
cette pv^paialioa on doit la Mm* 

On suspend lea peauz de Bandnidies par leur eztrlnil^ 
autour d*une ficelle, afin qu'elles ne toucbent k rieny et que 
I'air puisse circuler Hbrement autour. On ies place dans un 
Uea see et i rombie^ i tioia ou quatie pouces de distance 
lea lUMS dcsaitiras* 

V 2 
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Lonqve k d*grtchwB«Bt m op6r^ «lkt n'ottt plm ^ 

la grosseur d'une paille de firomenty ei c'etit alorb qu'ellet 
peuvfint etre employees.'* 

Whea these skins have been worn out 

under the hammer of the gold-beater^ they 
are commonly employed as adhesive phwtera) 
andy notwithstanding the recentness of the 
modern discovery of the method of preparing 
themy it is certain that a Mmilar substance 
was employed for the same purpose so &r 
back as the middle of the twelfth century^ 
This is proved by an anecdote in the life of 
the Greek Emperor John Comnenus } wlia^ 
having wounded himself in the hand with a 
poisoned arrow, iiad the blood stanched by. 
the application of a thin skin, which, from 
the description, must have closely resembled 
that in question. 

Of late years, however, the use of gold-- 
beater's skin, for surgical purposes, has been 
superseded by that, of cmrt^plasterj which 
is a composition of thin silk covered vvitik. 
ishiglass and Peruvian balsam* 

Early in the seventeenth century grea^r 
astonishment was excited by the promulga^ 
tion of the fact, that the Parisian gold-beajters 
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could produce one thousand six hundred 
leaves, which together covered an area of 
ODe hundred and five square feet, from a 
single ounce of gold. But soon after the « ^ 
6mt skin came into use, it was found that 
the same quantity could be extended so as 
to cover a surfiure of nearly one hundred and 
forty-seven square feet. 

The art of gilding, especially unmetallic 
bodies, was greatly facilitated by die inven- 
tion of oil painting ; but it must be admitted 
tbat the process used by the ancients, in what 
is termed coU gildings was nearly similar to 
that used at present. Pliny tells us, that the 
^Id-kaf was applied to marble with, a var> 
iiish, and to wood with a species of cement 
which he terms leucopheran^ and that to 
metals it was affixed by means of quick- 
jsilver with the assistance of heat.* The 
metal was first prepared with salts, and 
rubbed with pumice-ston6, and then heated ; 
and this process is similar to that at present 
in use for gilding with amalgam, except 
ttiat PUny says nothing of evaporating the 



# Pliff., ak miii. cb. so et SS. } lib.mr.cli. 17. 
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quieksUver by fire after the gold was laid on. 
That the art was anciently carried to great 
perfection is^ indeed^ proved by many exist- 
ing remains. Among the ruins of some 
apartments of the Imperial palace on the 
Palatine hill, at Rome, there were discovered 
two rooms, on the walls of which the gilt 
ornaments were as fresh as if they had been 
newly applied ; gilt statues have been also 
occasionally dug up in perfect preservatioHj^ 
although they must have lain many centuries 
in the eai th ; and some gilding is still pre- 
served in the ruins of JPersepolis* 

False gilding, that ivS, the art of applying" 
thin leaves of silver^ or of tin, to the sub^ 
stance to be gilded, and then rubbing them 
over with a yellow transparent colour, 
through which the metallic splendor ap«- 
pears, is very oM ; and a method of affixing* 
a white metal to paper, and then covering it 
with a gold varnish, has been known in 
China Irom the earliest age of which there^ 
is any authentic record. It appears also to 
have been employed at a very remote period 
for gilding leather 5 of which many specimens 
may be tbund in ancient leathern tapestry* 
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Anderson says^ in his History of Commerce^ 
that it was introduced into England in 1633, 
but it seems to have been first attempted 
either at Messina or at Lucca, and to have 
been for a long time confined to Italy. But 
gilt leather was known so early as the time 
of LfUcian^ who coigectures that it was made 
use of by the impostor Alexander, whose thigh 
appeared to be of gold : S /Mifoi cunou x!"^^ 

and Plutarch says that it was worn by the 
priests of Bacchus^ during the celebradim 
of his festival. 
• 
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DI8C0VXEY or GLASS ;«-MANUFACTDEB IN TTftE, AKD TIT 
ItOME ; — GLASS-WINDOWS ; — ANCIENT MANUFACTURE OF 
GLASS IN B&ITAIN;— <GLA88-AOjDSBS;— PAOGBSSB 99 
THE AET (NT JIAXING GLASS IN SMGLAlf]). 



Thb origin of the art of making glass, like 
that of many other valuable mventionsy it 
probably due to chance. Pliny relates that 
it was first accidentally discovered, in Syria^ 
by some travellers while di*essing their food 
at the mouth of the river Belus* Being- 
obliged to make a fire on the ground^ wher^ 
there was a great quantity of the herb kaiig, 
that plant burning to ashes, its salts incor- 
porated with the sand, and thus became vi- 
trified. The accident becoming known, the 
inhabitants of the neighbouring city of Sidon 
availed themselves of it, and sooa brougUt 
the art into use. However the correctness 
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of Piiuy's account of the discovery may be 
questioned, it is certain that the most ancient 
glass-houses with which we are .acquainted 
were erected In Tyre, which was for many 
ages the staple of that manufacture ; and as 
it is scarcely possible to excite an intense fire, 
such as is frequently necessary in metaUurgic 
operations, without vitrifying some part of 
the bricks or stones of which the furnace is. 
composed, we may easily conceive how the 
hint of making glass may have been, thus ac^ 
cidentally furnished. 

The information to be collected from the 
writings of the ancients respecting the ma- 
nufacture of glass, is extremely scanty. It 
is not supposed to have beeix made in Rome 
before the reign of Tiberius ; at which period 
we are assured, by various authors, that an 
artist discovered the means of rendering it 
flexible ; and, it is added, that he was put to 
^ath for his invention* Virions utensils of 
glass have been found among the ruins of 
Herculaneum, which was destroyed in the 
first century of the Christian iera ; but these 
were no doubt imported from the East; and 
Itlthough it has been coi^ecturedj from th# 

?6 
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circumstance of a plate ot glass having been 
tc^vmd there, thai glass windows wera at tbftt 
time in use^ yet the first positive mentian of 
them does not occur until more tlian two 
hundred years later. 

It appears^ however^ that the art of mtds^ 
ing glass was understood in Britain before 
the Roman invasion ; for thick rings of giMs 
were at that period found in the island* They 
were denomin€U;ed by the natives ad- 
ders^ and it is not improbable that they were 
distributed by the Druids as amotets. Some 
of these are still occasionally iound in va- 
rious parts of the country ; they are of difr 
tereut colours^ and a few of them curiously 
streaked, and we have the authority of his- 
tory that domestic utensils were formed ef 
the same metal. 

We are told by the Venerable JBede, tbnjt 
artificers, skilled in making glass for win- 
dows^ were first brought into this country 
from the contiaent in 674, and were em- 
ployed in glazing the church of the monas- 
tery at Wearinouth. But the art was not 
generally practised^ and the luxury of such 
windows was slowly adopted^ for it was uot 
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uaiil a century after the Nor^iaa conquest 
iimt they began to be uied m private houses, 
.and even then thejr were crawlered as markis 
of great mi^pEiificenee. 

The manufacture of gl^ was not com- 
menced in England until the middle of the 
^xteenth century^ at which time the chief 
works were in Crutched Friars ; but the finer 
sort of flint glass was first made at the Savoy 
house^ in the Strand. Considerable improve- 
ments were made about the year 1635^ when 
a patent was granted to Sir Robert Mansell, 
who also possessed a monopoly of the impor- 
tation of Venetian drinkiiig-glasses, the art 
of making which was not brought to perfec- 
tion, in this country, until the reign of Wil- 
liam III. The first plate^lass was made in 
J673, at Lambeth, and this manufacture was 
iBirodueed by the JDuke of Biickinghamy who 
for that purpose brought over several Vene- 
flan workmen* From this period the manu- 
facture of plate -glass, in this country and 
oUber ports of Europe, has received various 
inaprovements, a succinct account of which 
wHl be fomMl under the head of MiERORs. - 

w 6 
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ANTIQUITY OF THE ART OF GLASS-CUTTING; — DIAMOKP 
bust; — ^DIAMOND — AN£CDOT£ OF FfiANClft 
I. INVSNTIOK OF TBE AKT OF ETCHING ON GLA68. 



It is gcutrally supposed that the art of 

glass-cutting ivae invented by one Caspar JUebf 

maim^ who, in the year 1609^ was in the ser* 
vice of the Emperor Bhodolphus lit as a Im*, 

pidary. It is, however, surticiently proved^ 
by various article&i stili preserved in coUec<«^ 
tlons of aatiquities, that the Greek artiste- 
formed upon glass both raised and engraved 
figVires ; aud^ althpugb it is probahie that 
pieces of glass may have been, moulded Uk^ 
jja^te, for that is an art that was very ao- 
ciently understood, it is yet certain that 
they cut all kinds of QiMaments on glass witi^ 
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considerable accuracy in the modern man- 
ner. The learned Natter, indeed, affirms, in 
his treatise on engraved stones, that the an- 
cients even employed the same instruments 
as the modems ; and it certainly does appear 
that they used a wheel which moved in a ho- 
rizontal direction above the work-table, and 
seems to have been iu most respects similar 
to the common lapidary*s wheeK 

Although it is also certain that the ancients 
* employed diamond dust fi>r the purpose of 
polishing various kinds of precious stones, it 
yet does not appear that they were acquaint^ 
ed with the mode of cutting glass with a 
diamond pencil* The oldest glaziers with ' 
whose mauuer pf working we are acquainted 
mod emery, with sharp-pointed instruments 
of steel, and a red-hot iron, by means of 
wlucii they gave the necessary direction to 
the rents. 

The first mention that is made of a diar 

moud being employed for writing on glas3, 
occurs IB the history of Francis I. of France, 
who inscribed the following lines on a win- 
dow at the castle of Cbambord, near Blois, 
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ia order^ as it is said^ to intimate to the 
Dud^ss of Estampes that he was jealous ; — 

^ flourent ftmme varie 
aU4ialnl qui 8*y fie/'« 

It has also heen generally imagined^ that 

the art of etching on glass, which is e£fected 
by an acid that dfesolves silicious earth, was 
first invented in I77I9 by a German chemist 
named Seheele ; but it can be proved that it 
was discovered so early as 1670 by an artist 
named Schwanhard, who was celebrated as a 
glass-cutter^ and by the mere accident of 
some aquafortis having fallen on his spec- 
tacles and corroded them. 

At present the glass is spread with varnish, 
and the figures to be etched on it are traced 
through it J but Schwanhard first sketched 
the figures^ then covered them with vamisb, 
and corroded the glass around them with the 
liquidj by which means a bright smooth figure 

was produced upon a dim ground. 

• — ^ ■ ■ . ■ ■ - - - 

, • Ilie pane of gkm with tte lOiOfa iiMciiptioa l» ttitt 9^ 
•qrfd at Chmhnrd ; Imt tfie aacodoCe haa been uaually attri- 
buted to Henri IV. The ch&teau is now the pro}) on y of die 
infant Duke of Bordeaux, for whom it was lately purchaseil 
bj a national aubscripUoo. 
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OPSftATION OVTHE aTOBOKBTBB ;>^0aiOIirAL IKTEKTION ; 

f ' 

SYNE8IU8 AND HYFATIA ; DESCRIPTIO N OF THK 

ANCISNT HYDROM ETE& ASTIVAL Of XU£ IHYSHTIOH* 



Tbm hydrometer is an iaslrament which 
serves to determine the specific gravity of 
difierent fluids by the depth to which it sinks 
in them. The laws by which that compara- 
tive gravity is governed were discovered by 
Archimedes^ on trying an experiment to 
ascertain the content <^ a golden crown made 
for HierOy king of Sicily j and it has been 
thought not improbable, that he^ at the same 
time, invented the instrument in question. 
As he died two hundred and twelve yeavs 
prior to the Christian ^ra^ tliis would carry 
the invention back to a very remote period ; 
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but il is not alluded to by authors of a mueli 
Ifiter date^ and the first meotioa of it occurs 
ifk the letters of Synesius to Hypatia, iu the 
bleginiiing of the fifth century. The character 
aad singular fate of these two personsr — but 
little known to history— is sufficiently inte- 
resting to merit attention^ and will^ doubtless^ 
excuse a brief digression. 

Hypatia was the daughter of Theon> a 
celebrated mathematician of Alexandria, 
some of whose works are still extant. At 
an early age she acquired, from her father^ 
a knowledge of the sciences^ and, from atbec 
learned men, such an intimate acquaintanoe 
with the platonic and Aristotelian philosophy^ 
that she taught them publicly with the high^ 
est applause. Young, beautiful, and acpam«> 
plished, she was surrounded by admirers; 
but her devotion to the cause of learaiQ§f 
precluded the indulgence of a softer passion^ 
and she resisted every solicitation to become 
a wife. 

At this time Alexandria was a prey lo 
eivil discord. The Patriarch of the Christian 
Church, Cyril, a man of an arrogant aii4 
vindictive spirit, and intolerant prlnciple»^ 
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bUnd lo every cousideration but what he 
deemed the interest of his faith, insisted on 
the expuisioa of the Jews^ to whom the city 

was indebted for much of its commerce, and 
eonsequeut opulence. The measure was 
therefore opposed, upon every ground of 
policy as. well as humanity^ by the governor 

of the place ^ and he even punished, capitally, 

a Christian who was convicted of some crime 
agaiubt a Jew* Cyril took advantage of the 
eircumstance to inflame the passions of his 
partisans 3 and, aided by the Monks, excited 
an imorrection among the Christian popu- 
lace, who plundered the Jews, and expelled 
them from a city which trnd been the teai^ 
d&ace of their forefathers from the time of 
AlsxMder the Great. 

Hypatia had not renounced the errors of 
paganism, and whether this alone, added to 
her justly great reputation, had iuilamed the 
jealousy of the turbulent churchman, or that 
some imprudent remark oa the recent events 
luld stimulated his resentment, does not 
appear; but certain it is, that as he had 
ioikted the religious rage of the people 
atfwist the unfortunate Jews^ he iu like 
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maoner insligated them to attack the ioimn 
cent Hypatia. An infuriate mob seized the 
UDofiendiug object of their £uiaticiiiia in th^a 
street, hurried her to the ciiurch,, where 
they stripped off her clothe% tore her flesb 
to pieces with pincers, then dragged her 
mangled limbs about the cifcy^ and at length 
burned them. 

Among the most ardent of the admiren 
of Hypatia was Synesius ) himself of a noble 
pagan fiimily^ a philosopher, and a mathia«> 
matician. His learnings talents, and dispa^^* 
•ition, had gained him universal esteem j 
and such was the purity a( his morals, tlia^ 
notwithstanding his pagan creed, the Chris- 
tian Church of Ptolemais desired to have 
him for their Bishop* Synesius listened to 
the proposal with reluctance, and at lengtb 
only consented to accept ct the office, cn 
condition, thut he • should not he required^ to 
mkecfike the doctrine of the resurrection 
of the dead ! Incredible as it may now ap« 
pear, his terms were acceded to, and he 
was actually baptized, and installed, with 
that reservation 5 though he afterward* 
admitted the tenet of futurity. He died in 
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4Mf iixleeii yean aftw the tragedy we hsve 
recorded. His writings have been preserved ; 
and tnuong his correspondence with Hypatia, 
is the following description of the Hydro* 
meter, or^ at H was tiien termed^ thelfydroi^ 
oepium. 

It fa acylindrical Inbe, of the sisse of a 
reed; a line drawn upon it lengthways^ is 
iBtersecled by others, by which we learn the 
weight of the water. At one end of the tube 
tliere is a coney the base of which is joined 
to that of the tube ; and this part of the in- 
strument Is called the haryUium. When im* 
mersed in the water^ the tube remains in a 
perpendicular position, so that the cross-Unee 
eau be counted, and by them the weight is 
ascertained." This is evidently an Hydro- 
meter of the most simple construction : the 
cone, at the lower extremity, without being 
sufficiently heavy to entirely sink the tube, 
serves to keep it erect ; the lighter the fluid 
is in which it is placed, the lurther it will 
descend ; and the difference of gravity be- 
tween any two liquids will be discovered by 
the s:cale of lines. Its correctness may be 
proved by iilUng a vessel alternately with an 
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equal weight of different fluids^ ia which case 

the lighter will occupy more space than the 
heavier : drns^ if twenty-one divisions of the 
instrument be covered in water, and twenty- 
four in oil^ it will be found, that only twenty** 
one parts of oil can be contained In the same 
space occupied by twenty-four of water. 

The knowledge of the hydrometer appears 
to have been lost during the middle ages, and 
not to have been revived untU towards the 
close of the sixteenth century, when it was 
regarded as an entirely new invention. Va- 
rious subsequent improvements have been 
made on it ; and, by an ingenious graduation 
of the scale, founded on repeated experi- 
ments, it is now generally used to ascertain 
the strength of ardent spirits^ 
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IXAZ;— ANXiauXTT or UHSN ;-^AB8ftNACUfi OW TBM 
JEWS ; — E6TPTIAK MmfMIES J — IMT»ODUCTION OF 

LINEN INTO EUiiOPK; — FaOGRfSS OJP THE MANUFAC- 
lUM ADOPTION OF UNEN IN BEEB8 ICANUT AC- 
TVEB IN ENOLAND, ANB IN IRELAND. 



if 

Flax was originally indigenous ia the Le- 
vauty and it was long before it was intro^ 
duced into Europe. While cotton was ma- 
nu£BU2tured into cloth in the East-Indiesj it is 
supposed that linen was equally common in 
£gypt. It is frequently mentioned in the old 
Testament^ and particularly in the books of 
Moses, the most ancient of the Scriptural 
writers. Thus we read in the directions lor 
the construction of the Tabernacle : — More^ 
over, thou shalt make the Tabernacle with 
ten curtains of fine twined linen, and blue, 
aiid purple, and scarlet : with cherubims of 
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cunning work shalt thou make tbem.^ This^ 
however^ as the original Hebrew does not 
specify the substance of which the cloth called 
in the version, linen, was formed, would be 
only slight evidence of the manuftcture of 
Flasen cloth in Egypt at that period, were 
it not from thence that it was first obtmned^ 
and thence only that Europe was for a long 
tilme supplied with it. Mummies are also 
generally found swathed in linen 3 and, as 
the art of preserving bodies in that manner 
was practised in Egypt in the remotest ages^ 
there can be no doubt that linen was nude 
there at an aera of very great antiquity. 

The ancient Greeks were unacquainted 
with the use of linen, and it was not until 
the second century of the Christian sera that It 
was introduced into Rome. Before that period 
the tunic or under garment of the Romans was 
made of wool^ and the Emperor Alexmider 
Severus is said to have been the first £imi» 
pean who wore a linen shirt. But this luxury 
was then so ill understood, that the web wms 
usually interwoven with threads of gold, by 



* Exodus^ di. m\»f t« 1. - 
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which the ioftness of .its texture was enturely 

destroyed. 

The manufaGture of linen made but little 

progress in Europe during the middle ages. 
H was confined, both then and for a long pe- 
riod afterwards^ to private families^ where 
tke thread was spun and the web was wove 
far domestic use ; and its scarcity, as au arti- 
cle of apparel^ has been considered as one 
chief cause of that cutaneous disorder for- 
merly known under the name of leprosy. 
There ia a letter extant, from St. Boniface to 
a German Bishop, written in the eighth cen- 
tury, in which he mentions iiaving sent some 
napkins to him, as a great rarity. La 
Fiaioma^ a writer of the fourteenth century, 
says that, in the lime of Frederic Barbarossa, 
linen was so little known, that shirts of serge 
were generally worn in Milan ; and, about 
the same period, flannel, or rather that coarse 
stuff, vulgarly termed linsey-wolscy, formed 
the usual underclothing of ladies. JUinen seems 
indeed to have been earlier adopted as a luxury 
for the table than the person, and we read of 
its being used at banquets long before it was 
known as an article of dress. 



Digitized by Google 



I 

120 MECHANIC INVENTIONS. 

It has been supposed that the linen manu« 
facture was introduced into this country by 
the Romans ; but of that there is no proof. 
It is, indeed, probable, that, like other arts 
with which the Romans were acquainted^ it 
may have been partially known 3 but no ves- 
tiges of it have been discovered^ and if it 
really was practised at that period^ it was 
afterwards lost^ and only slowly recovered; 
for although it is true that linen was in use 
in England many centuries ago^ yet it was 
then imparted from Flanders. 

The chief linen manu&cture of the British 
dominions has been long established in the 
North of Ireland, where it is carried on to an 
extent that renders it one of the most valua- 
ble staples of the united kingdom. The im- 
portance of the trade may be estimated from 
the fact, that more than 40,000,000 yards of 
linen cloth are, upon an average, annually 
' exported from Ireland; and its progressive 
increase has been so rapid, that it is now ten 
times greater than it was in the middle of the 
last century. 
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ANIXQVITY or MI&EO&ft;— »BEAZ£N UiVEE OJT JEE TAMBr 
XACIS;*— ANCXXNT XXBBOE8 OF SILTXE AND OF MIXKD 
METAL ; — OBSIDIAN STONE ; — PHENGITES ; — If lEAQ&S 
OF TH£ PE&UVIANS; — TYAIAN GI^68-H098B8 ; — INTEN- 
TION OF OLAMB lOEEOBS;— >ySN£TXAN LOOKXNO GIA08B8; 
— FBENCH GI.A88-HOUSES ; — MANUFACTOEY OE ST, 
ILDSFONSO;— JUUTXSH VLATE GLASS XANUFACTOET.*-* 
«ONCATS lOEEOES. 



A XI7CIB Stream was doubtless the first 
mean through which the charms of the - 
shepherdesses of the golden age were re- 
flected; but there is reason to believe that 
artificial mirrors were made, almost as soon 
as the ingenuity of man was exerted on 
mechanical olijects^ and as every solid body 
capable of receiving a fine polish would suit 
this purpose^ we find that the oldest mirrors 
mentioned in history were of metal. Thus 

VOL. 11. G 
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Moses relates that the brazen laver of the 

Tabernacle was made from the mirrors of 
the women, and similar allusions are to be 
found in other parts of the Old Testament.* 
It is5 indeed, true, that in the common 
English version of the Scriptures, the word 

looki7ig'glass** is employed instead of mtr- 
ror J but this is one ot the Aumerous verbal 
inaccuracies in that translation, in the origi- 
nal of which the term is not to be found. 

Some commentators on the writings of the 
ancients have conjectured that mirrors were 
not known in the time of Homer, because 
he does not mention them in the descriptioii 
which he gives in the Iliadf of the toilet of 
Juno, and the objection must undoubtedly 
be admitted to possess coii^ideruble weigiit j 
but on the other hand it has been observed^ 
that the ancient mythologists did not con- 
sider it becoming in either Juno or Pallaa 



* dd TWtemtfitl*** And he made the layer of bnut, mad 

the foot of it of brass, of the hoking-gUtsses of the women 
assembling, which assembled at the door ot the Tabernacle of 
theoongragatloii. JExtnL ch. xxxviii. y. S. 

f <<iauMf/' lib.xlT.T. 166. 
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lo have recourse lo an instrument of mere 
mortal vanity : though, in opposition to this 
argument we find, that Apuleius, in his 
Flaralia, enumerates mirrors among* the va- 
luables belonging to Juno in the island of 
Samos. Others have ascribed the invention 
of mirrors to .^sculapius, and Cicero has 
been quoted as authority for the supposition, 
but it would appear from the passage in his 
writings tliat he alkided to the more probable 
instrument^ a probe.* 

The greater number of the ancient mirrors 
were made of silver ; not so much, however, 
with a view to magnificence, as because 
silver is the fittest of the unmixed metals 
fyr that purpose. When silver plate is men- 
tioBed in the Roman laws, in allusion to 
lieirships, mirrors of this description are 
fttrely omitted, and the satirists of the latter 
s^es of the republic describe them as being 
90 common, that no young woman was with- 
out one. At first, only the finest ^Iver was 
employed ; but it was afterwards iiaed of att 



• ** Probe** JEsculapioruxn primus qui speaUum invenisM 
et ptimtis mliiiit oMijiwi ilkitur. I>« Ifat. Dwr* iii. SS» 
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inferior quality^ and^ what must now appear 
singular, the presence of the alloy was dis- 
covered by the smell. Pliny tells us ttiat 
Praxiteles invented silver mirrors in the 
time oi Pompey the Great; but^ unless be 
merely alluded to their introduction among 
the Romans^ the correctness of his assertion 
is disproved by a passage in Plautus,* from 
which it appears that they were in use at a 
much earlier period in Greece. They were 
often so large as to reflect the entire figure, 
and were formed of thin plates or of coarser 
metal silvered over. Mirrors were also 
formed of a mixture of copper and tin, and 
the bsety as Pliny informs us^ were made at 
Brundusium. This mixture produces a white 
metal that is proper for the purpose; but 
unless preserved with great care^ it is apt to 
grow dim^ and on this account a spmige and 
pounded pumice-stone were usual appendages 
to the ancient mirrors. Some of them are 
still preserved in collections of antiquities ; 
and from chemical ^periments made hj 
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Count Caylus,'*'^ on one that was found nefeir 
Naples^ it wauid appear that regulus of 
antimony also entered into their composi*> 
tion; but this was no doubt of comparatively 
modern date, for that substance was not 
known to the ancients. 

Mention is also made in various ancient 
authors of mirrors formed of obsidian stoue^ 
or, as it is now commonly termed, Icelandic 
agate; but they seem to have been rather 
for ornament than use, and were chiefly em<- 
ployed for pannels in the walls of splendid 
apartments. We also learn that Domitian 
caused a gallery in which he used to walk 
to be lined with a substance termed phengitesy 
which reflected whatever passed before it^ 
and wliicli probably was a calcareous or 
gypseous spar^ or seleuite. The black 
marble of Chio was also used for a similar 
purpose* 

It is a curious fact^ that mirrors, both 
plane, convex, and concave, were found 
among the Peruvians on the first discovery 
of America. Some of them were- made of 



• C^im.** Btemn d^Aj^qft^ torn. ▼« p. 174. 
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a black, vitrified lava, called by the Spaniards 
gaUisMZQ, which is similar to the obsidtaii 
stone of the Romans* They had others also 
of a fossil which they termed the Inea's 
stone, which was a compact pyrites or mar^ 
casite^ susceptible of a very high polish.. 
One of these was a foot and a half in diame-^ 
ter, but in general they did not exceed two 
or three inches. It appears even that the 
Americans were in possession of mirrors of 
silver, copper, and brass. 

The date of the invention of glass mirrora 
has long been a subject of discussion among; 
antiquaries. The authority of Pliny has been 
adduced to prove that they were formed in 
the ancient glass-houses of Tyre, and his 
language is so clear, that no doubt can be 
entertained of some attempts of the kind 
having been made.* It is^ however^ far from 
certain that those experiments were success- 
ful i 6>r Pliny wcHild scarcely have omitted 



• Aliud vitrum flatu figuratur, aliud torno teritur, aliud 
argentl modo coelatur, sidone quondam lis officinis notnU 
■^ttldmn •liam Specula eifiogllSfeniC. H«bc lull sntl^pia ntk* 



. i.u^ i.y Google 



to flpeak more particularly of po important 
a discovery, if h bad been completed, nor 
eoiild it have failed to have superseded the 
less useful employment of metal for the same 
purpose. Besides, although glass was held 
in the fairest estimation at Rome, and al- 
though it is often mentioned by ancient 
writers among the most costly pieces of 
household furniture, yet mirrors are only 
Alluded to among articles of plate. 

It is probable that the first glass mirrors 
were, made of some dark coloured glass 
resembling the obsidian stone, and Uiat a 
long time elapsed ere the idea occurred of 
covering the back part with some opaque 
nufastance. It has, indeed, been conjectured 
by Br. Watson, and others, that this dis* 
covery must have been made at an early 
period — because it was so apparent^ but the 
supposition rests upon no stronger foundation. 
It has not been alluded to by Alhazen, the Ara- 
bian, who, in the eleventh century, wrote a 
treatise on optics; nor by the Italian Vitello, 
who treated of the same subject near two 
centuries later ; and there is no positive evi* 
dence of its hnving been known sooner than 

o 4 
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about the year 1279. At that time an Eng- 
lish Franciscan monk, named John Peckham^ 
wrote a work on optics, which has been 
since printed, in which he not only speaks 
of glass mirrors, but also mentions that they 
were covered on the back with lead. We 
may, indeed, conclude that this invention 
cannot be much older, from the circumstance 
that glass mirrors were scarce in France 
even in the fourteenth century, while mirrors 
of metal continued in common use ; and we 
are expressly told that Anne de Bretagne, 
wife of Louia XII.^ used one of the latter 
description. 

Of the progress of the art little more is 
known except that^ at first, uielted lead was 
poured over the glass plate while yet hot as 
it came out of the furnace, and that after- 
wards an amalgam of tin was applied. The 
method which approaches the nearest to that 
still in use^ seems to have been first practised 
in the sixteenth century at Murano, in the 
Venetian territory, the glass works at which 
place for a long time furnished all Europe 
with the largest and finest mirrors. iSd 
foil was spread out smoothly, and rubbed 
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over with quicksilver, and^ when the tin 
was saturated, it was covered with paper. 
The glass was then laid upon it, and while 
the workman pressed it firmly down with 
one hand, he^ with the other^ careMly drew 
out the paper which lay between the tin and 
the glass^ over which a heavy weight was 
afterwards laid in order to make them 
adhere. 

The first attempts to establish a manufoc- 
lory of mirrors in France, were made towards 
the middle of the sixteenth century. One 
Eustache Grandmont first obtained a patent 
for that purpose in the year 1634^ but his 
undertaking fiuled; and it was not until 
1665 that the project, being patronized by 
Colbert, was attended with success* At that 
period Nicholas de Noyer obtained an ad- 
vance from the Crown of twelve thousand 
livres for four years, to assist him in esta- 
blishing a manufactory after the Venetian 
method. With this slight assistance, he, in 
conjunction with one Poquelin, who had 
been a large dealer in Venetian glass, erected 
the first works for that purpose at the village 
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of TauriaviUe^ near Cherbourg. The iargM 
plates that were there made did tiot raceed 
fifty inches in length: but, in 1693, one 
Thevart obtained another patent for casting' 
piates <tf larger dimensions, and he succeed^ 
ed so tar as to form them eighty-four inches 
in height by fifty in bi^adth. This manufac^- 
tory was established at the palace of St. 
Gobin, in Picardy^ and the interests of the 
patentees were afterwards joined with tho8e 
0i the propri^oTB of the original works at 
Tourlaville, at both which places mirrors 
of great size and beauty are still made. 
Tliey were, however, excelled, in point of 
sise at least, by tho«e made at the celebrated - 
manufactoiy at St. Ildefonso, belonging to 
tbe Crown of Spain, where the largest mir- 
rors ever constructed continued to be luude 
until the irruption of the French into that 
country, during the late war, and the eventa 
that followed put a stop to the works. 

In this country an extensive manufactory 
of what is commonly called plate-glass^ that 
is,, glass which is cast instead of blown^ was 
fint established in Laaeathire in 1773, aad 
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was incorporated by Act of Pariiament. It 
has not, however, been attended with any 
extraordinary degree of success; and^ aU 
though mirrws of very large dimensions are 
there made^ they are not considered equal 
in brilliancy and richness to those of either 
France or Spain. 

In one delicate and most difficult branch 
oi the art, however, the English manufiM:* 
turers excel all others, for they have sue- 
oeeded in making concave mirroi*s of a siae 
and accuracy unkiiowa on the coutiueut« 
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MUSICAL NOTE MACHINE- 



•^DA. By&KSY's MUSIfiAI. TOU&. 



It is somewhat singular^ that two persons^ 
one an Englishman — Mr. John Freke— and 
the other a German, of the name of linger^ 
should have simultaneou&ly conceived the idea 
of constructing a machine " that shall write 
extempore voluntaries, or other pieces of mu-- 
sic^ as &st as any master shall be able to play 
them upon an organ, harpsichord, &<i/' 

The words here quoted are taken from the 
Philosophical Transactions for the year 1747> 
but they are not accompanied with instruc- 
tions for making the instrument. That honor 
was reserved for Hohlfeldt, who is mentioned 
tn the article Odometer, and who succeeded 

in forming the n^hine in question^ « com- 
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plete description of wliich is inserted in the 
MSmoires de VAcad6niie de Berlin^ 1771 
In Dr. Burney's Musical Tour^ it is men- 
tioned as an English invention, in eonse* 
quench of the^article in the Philosophical 
Transactions already alluded to ; but that only 
conveyed the idea; the execution undoubt- 
edly belongs to Huhlfeldt, assisted perhaps 
by the more detailed description given by 
Unger, in his communicatioa to the Berlin 
Academy in 17&2. 
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ANTIQUITY OP THE ODOMETER ; — ITS APPLICATION ; 

AKD P£aFOftHANC£; — ^ANCIENT ODOMETER AT DftSS- 
DSK ; — SNQU8B INTEKf lOir ; ^PBDOmtSE llBELnt*S 
CARRIAGE. 



Thb instrument known as the Odometer, 
by which the revolutions of the wheels of a 
carriage may be ascertained, is supposed to 
have been known to the Romans. Vitnivius 
describes a machine of this kind^ and the 
Emperor Commodus is said to have possessed 
carriages, with various wheels, which mea- 
sured the road, and even indicated the hours. 

That it was known in the fifteenth century, 
appears from a carving on the front of the 
ducal palace at Urbino, erected in 1482 ; but 
it is there applied to a ship. At a period not 
greatly subsequent^ in 1550, a degree ^ 
the equator was measured with it, between 
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Amiens and Paris ; it was affixed to acarrin^Cy 
the wheels of which made one hundred and 
seventy thousand and twenty-four circumvo- * 
lotions, which were each marked, as we arc 
told, by the striking of a hammer on a beii. 
These, being reduced into feet, were found to 
amount to fifty-six thousand seven hundred 
and forty-seven toises, which is within tliree 
hundred of what it has been found by later 
measurement. 

In the collection of curiosities at Dresden^ 
is an Odometer, which the Elector of Saxony 
employed, from the year 1553 to 1586, in mea- 
suring his territories : and the Elmperor Ro- 
dolphus, who reigned from 1&76 to 1612, pos- 
sessed two of these instruments, which not 
only measured distances, but marked them, 
at the same time, on paper. 

Towards the close of the seventeenth cen- 
tury, an English artist, named Butterfield, 
invented an odometer ; and from that period, 
various foreigners improved upon the^ ma- 
chine, until, in the middle of the last century, 
an ingenious German mechanic, of the name 
of Hohlfeldt, appears to have invented the 
pocket pedometer, by means of which the 



Digitized by Goo 



136 MECHANIC INVENTIONS. 

mumber of steps which a person takes^ while 
walking, may be counted. In our own times^ 
many persons must recollect the equipage of 
the celebrated Merlin^ which was continually 
to be seen in the streets of London^ with an 
odometer so constructed as to mark the revo- 
lutions of the wheels on an index placed in 
front of the carriage. 

These machines are now in common use 
for measuring distances inland-surveyings but 
are rarely applied to carriages* 
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ORRERY. 



rULNETAaiNA ; — GRAND ORRERY ; — LORD ORBERT 
OBSUT PmnUTLIT's OftEB»Yr-~ftET* BB. nBBtoir'i 

OmBEAT AND PLANKTARY MACHINES; — BCSBY's SKLt- 
ACTiM^ HYOAAVUG OBBS&Y ; — WALiLKB*S OBASBY. 



Tab Orrery is a machine made use of to 

shew the positions aud motions of the heavenly 
bodies, i.e. the planets and their respective sa* 
tellites. The orrery differs from tlie instrument 
termed a planetarium,'' inasmuch as it shews 
the rotatory, or diumal motions of the prima- 
ries, and the satellites moving^ about them in 
their particular orbits, whereas the planeta- 
rium'' merely shews the annual motions of 
the primaries themselves. But to constitute 
an orrery/' it is not necessary that all the 
planets should be included. A machine repre<^ 
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sentiog the motions of the sun, the earth atid 
the moon alone, would still be called an 
orrery,'* whereas if the whole system were 
included, it would be termed The Grand 
Orrery/* 

This machine derives its name from the 

circumstance of an apparatus of this de- 
scription having been made for the Earl of 
Orrery by a person named Rowley> shortly 
after the year 1715. 

In searching for the history of this inte- 
resting machine, it will be found that in the 
year 171^9 an instrument of this kind was 
made by Mr. George Graham, but confined 
to the representation of the motions of the 
sun, earth, and moon ; being forwarded 
through the hands of some workmen to 
Prince Eugene, it fell, in some way or other, 
under the observation of Kowleyi who. im* 
mediately conceived and executed the iden 
of producing a prototype, under the patro-» 
nage of Lord Orrery. Sir Richard Steele, ig- 
norant of the origin of Rowley's instrument^ 
named it the Orrery," in compliment to 
the nobleman who bore that designation. 

To enter into the minutiae of these instru^ 
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ments would be foreign to the plan upon 
which this work i& underlaken) suffice il 
therefore to say, that^ it is admitted on all 
hftuds that Rowley improved upon Graham^ 
and extended his apparatus to all the superior 
planets then know. A superb Orrery was sub- 
sequently made under his direction by T. 
Wjrigbty mathematical*instnuuent maker to 
George the Second, in the year 1/33, and is 
Still preserved at Richmond Observatory. 

The celebrated James Ferguson next in- 
▼c»ited aud constructed several iastrameiita 
for illustrating astronomical phenomena ^ his 
principal work comprized the Sun, Mercory, 
Venus, the Earth, and the Moon ; and is de^ 
scribed in his book entitled Select Mechi^ 
nical Exercises/* 

Next in order comes the Orrery'' of 
James Priestley, Esq., of Bradford^ in the 
covmty of York. This gentleman was a re« 
lative of the famous Dr. Priestley, his orrery 
was made for Dr. Bbrbeck, the successor of 
L>r- Garuett, professor at the University of 
Glasgow. A considerable degree of perfec- 
tion was attained by Mr. Priestley^ ai^ bis 
Orrery included the orbit of Satunu 
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But the person who has carried these me* 
cbanical contrivances to tXie greatest per£ec'^ 
lion^ is the Rev. Dr. Pearson. This gentle* 
man has not only constructed the Grand 
Orrery/' on a principle of mechanical accu-* 
racy heretofore deemed unattainable^ but has 
expended a sum of ten thousand pounds in 
producing^ a varieCy of the most elaborate 
planetary machines^ constructed on such un- 
erring principles as to enable him practically 
to ascertain, widiout the aid of calculation^ the 
series of eclipses of the sun and moon^ waA 
of Jupiter's satellites ; the transits of the in- 
ferior planets; the occultation of the fixefji 
stars, for many succeeding ages. These are 
minutely described in Dr. Kees^s Cyclopsedi% 
to which work we must beg to refer our read-* 
ers for the particulars. 

Last in order of time comes the self-actings 
Hydraulic Orrery^ recently invented and con^ 
structed by Mr. Busby, on a principle entirely 
different from any that has yet been devised. 
The elSfect of the various spontaneous motions 
is truly magical i the machine displays with 
the most impressive silence^ and with the 
most harmonious movements^ the circuits. 
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obliquities, paralleUsms, and rotations of the 
sun, the earth, and the moou, on an area fire 
feet in diameter, while the unruffled surface 
of the fluid beneath reflects the system, and 
doubles the illusionJ Mr. Busby has also con- 
structed a floating machine, by means^ of 
which he illustrates the motions of Jupiter 
and his satellites in a most Interesting man- 
ner. He has besides arranged a more exten- 
sive plan for the " Grand Orrery,'' and in- 
lends to display the whole planetary system 
on hydraulic principles. Mr. Busby's present 
Hydraulic Orrery is publicly exhibited. 

We cannot conclude this article witbont 
alluding to the well-known TrariS])arent Or- 
reries of Walker and others. These, how- 
ever, are merely calculated for scenic repre- 
sentation, and their mechanism does not ex- 
tend to the oblique motions, upon which some 
af the most important astrononomical phe* 
nomena necessarily depends. But it must be 
admitted, on all hands, that they have been 
of the greatest use in directing the public at- 
tention to astconomical objects ; and in pro- 
ittoting the cause of science in her most ex- 
tended operations. 
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RIBBON-LOOM. 



DESCRIPTION ; — MANUFACTORY IN THE MILANESE ; — 
ZMVEKTION DANTZIC RXBSON-LOOM; — SINGULAR PRB- 
jrOMCB BU9CH tOOM-BKOINE;«— B8TABLIBBMBKT IW 
XMGLANJ>. 



In the general construction of its parts^ 

this loom bears a strong resemblance to the 

eommoa weaTing-loom ; but it has this one 
material advantage, that while the workman 
al a commmi loom can only weave one piece^ 
he can^ with this machine, make as many as 
twenty at one time^ and these even of dif- 
finrent patterns. It is so formed as that the 
weaver can move the batton both towarvto 
and from him, and also to the right and lef^' 
with all its shuttles ; and it is furnished witih 
machiuery belowj which can be moved a 
person unacquainted with the art of weaving, 
and which keeps the entire loom and shuttlea 
in regular motion. At a ribbon mamiftueforf 
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in the Milanese, tl^ere were, not msny years 

ago^ thirty of these looms^ the machinery of 
wliich was worked by water, each of wbieh 
could weave twenty-four pieces together^ so 
tbat^ when the whole were employed, they 
made, at once, sixty dozen pieces. 

Of their first invention, there is no certain 
information : it has been attributed to the 
Swiss; but the first positive account men- 
tions it as having been invented at Leyden, 
about the year 1621. There is, however, in 
the works of the Abbot LanceUotti, pub- 
lished in a circumstantial narrative of a 
ribbcm-'looni, which was invented, at Dantaic, 
about fifty years before, and which, when set 
la motion, made firom four to six pieces, of 
itself: (^^ dase Stesso but the niagistrates 
of the town, fearing lest by tliis invention 
mBjiy workmen might be deprived of em- 
ployment, interdicted its use ; and it farther 
appears, that, not content with this prohibi- 
they even caused the inventor to be prir 
vately strangled i 

This prejudice against the introduction o€ 
machinery, which is not evenjit present with- 
OHl its advocates, was formerly so strong 
ttiat many ingenious contrivances to lessen 
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labour were suppressed by governmenUj as 
injurious to population, and consequently to 
the state. The States-General of Holland^ in 
that view, repeatedly circumscribed the use 
of the ribbon-loom, although they did not 
altogether abolish it : in the Spanish Nether- 
landS) and throughout the greater part of 
German), it was strictly prohibited ; and the 
council of Hamburgh ordered a loom to be 
publicly burned. But these coercive mea- 
sures were unavailing : as some places atiU 
remained open to its iutruductiou, the maau*- 
facture of ribbons was gradually removed to 
those cities where the establishment of the 
new loom was permitted, and became lost 
to those govern nients which opposed its adop* 
tton. Insomuch, that not only were they at 
length forced to retract the prohibitions for- 
merly issued against its use^ but finally to 
offer premiums lor its employment. 

The ribbon-loom was brought to England, 
from Holland^ in 1676, and was then caJLied 
the Dutch loom-engine. Its introduction oc- 
casioned some disturbances among the rib- 
bon-weavers in London, but its evident utility 
ensured its adoption. 
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SAW-MILLS. 



ANCUNZ M0J2£ OF PA0PUCIN6 FLANK ;<^SfLIX-ZlMB£& ; 
AHTIQUITT OF THB SAW ; IV VSNTION ANCIENT 

PAINTING AT HEBCULANEUM ; — INVLNTION OF SAW- 
MUXS;-— SSTABLISUM£NX IN ENGLAND; — OVXCU AVD 
•VBDISH KZLU;— lEirNSL*S MILL, 



At an early period^ the trunks of trees 
were split iato plaiiks with ^vedges^ aud these 
were afterwards reduced by the operation of 
the adze. Before the middle of the sixteenth 
century, all the plank in Norway was hewn 
in this manner^ and trees^ from which seven 
or eight boards could now be procured, then 
only produced two. This simple but waste- 
fill mode has not, in some parts of the North, 
been even yet entirely exploded ; and it must 
be admitted, that it Is attended with some 
advantages which the saw does not possess. 
The work is more expeditiously performed ; 

vol'. II* H 



Digitized by Google 



146 MECHANIC INVENTIONS. 

and split timber is far stronger than that 
which has beea sawn; for^ the hssure fol- 
lows the grain of the wood, and leaves it un- 
divided, whereas the saw, by cutting alou^ a 
specific line, divides the fibres, and liius 
weakens its cohesion and solidity : besides, as 
the fibres retain their natural position, they 
are easier bent, and this is an advantage^ in 
many kinds of work, which more than com- 
pensates for the timber being sometimes 
warped. 

The saw is, however, an instrument of the 

most remote antiquity; and its advautag^es 
were so well appreciated by the ancients, that 
they ranked the inventor auioug the Gods. 
The discovery was attributed to the acci. 
dental use of the jaw-bone of a snake iu cut* 
ting through a piece of wood ; which is not 
^ improbable, as some snakes have teeth of 
that kind ; and in some of the recently dis- 
covered Islands in the Pacihc Ocean, the na- 
tives appear to have made use of the serrated 
bones oi lish for a similar purpose. 

The form of the ancient saw has been ac- 
curately ascertained through the preservatUNt^ 
of a curious relic of antiquity found among the 



Digitized by CjOOgle 



8AW-MILLS. 



147 



ruias ot Uerculaneum. It is a painting, in 
which are represented two genii, in the act 
of sawing a piece of timber ; the plank is ex- 
tended on a long bench, to which it is fastened 
with cramp-irons, and over one end of which 
it projects; here the workmen are seen, one 
standing, the other seated on the ground^ 
pcrforuiing the opcralion with a frame-saw, 
which appears, in every respect, similar to 
that still in use. The blade is fixed in a 
square frame^ the handles of which are formed 
as at present, and the teeth stand perpendi- 
cular to the plane of the frame ; the cramps 
are shaped like the figure 7^ which is the 
form still adopted in some kinds of work; 
and the bench itself bears a strong resem- 
blance to the modern carpenter's table. In 
another pax't of the picture, is a small tablet 
affixed to the wall, on which is a vase, the use 
of which must be left to conjecture. 

The ingenious improvement of this instru- 
ment, by adapting it to mills, was first intro- 
duced in Germany, and so early as the year 
1322, we find saw-mills established at Augs- 
burgh. From that period they became so 
general, that, on the settlement of the island 

h2 
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of Madeira, they were erected there by the 
Portuguese ; and Abraham Peritsol, a Jew 
who wrote ia the beginning of the sixteenth 
century, describes them as having been em- 
ployed to iiimish the city of Lisbon, from the 
forests of the island, with large quantities 
of plank of various rare wood, of which was 
formed the most beautiful furniture. The 
Bishop of Ely, who was Ambassador from 
Mur), Queen of England, to the Court of 
Rome, in 1555, thus describes one which he 
saw in the neighbourhood of Lyons : — the 
saw*-miU is driven with an npwright wheels 
and the water that maketh it go is gathered 
into a narrow trough, which delivereth the 
same water to the wheels. This wlieel hath 
a piece of timber put to the axle-tree end, 
like the handle of a broch, and fastened to 
the end of the saw^ which, being turned with 
the force of the water, hoisteth up and dowu 
the saw, that it continually eateth in, and 
the lumdle of the same is kept in a rigali of 
wood from swerving. Also, the timber Iteth as 
it were, upon a ladder, which is brought by 
little and little to the saw with another vice.'* 
This invention, however, does not appear 
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to h^ye been adopted iu liiiglaud luitii iG63, ^ 
when a Dutchman erected one near London ; 
but it was so violently opposed by the sawyers 
that it was soon abandoned. From this 
period, no effectual attempts seem to have 
been made for its introduction^ until about 
the year 1/679 when a saw-mill^ driven by 
wind^ was erected at Limehouse, under the 
direction of one Hansheid, who, however, 
bad learned the manner of constructing it 
iii iiolland ; but this was soon destroyed by 
a mob ; and although it was afterwards re- 
built, the plan has not^ even yet^ been gene- 
rally acted upon. In every other part of the 
North of fiurope^ however, and in America, 
it has loiig been in activity, Saardam, in 
Halland^ is supposed to possess a greater 
number of saw-mills than any one other 
place ; but the largest is in Sweden, where 
one water-wheel, of twelve feet diameter, 
drives at onee seventy-two saws. 

But every invention of this kind has been 
eclipsed by the <^ircular saws iu the mills 
belonging to the ingenious Mr. Brunei, so 
well known for the contrivance of the ad- 
luirable apparatus in Portsmouth Docli-Yard 

b3 
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for cutting ships' blocks. These mills are 
erected at Battersea. The saws are four in 
number^ two of eighteen^ and the others of 
nine feet in diameter: they are, in fact, 
wheels edged with slender saws which cut 
through tlie wood without occasioning much 
waste; and are turned by a steam engine 
of sixteen horse power, which, at the same 
time, draws the timber to them. The lai^er 
saws revolve sixty-five times in a minute 3 
therefore, the circumference being equal to 
a trifle more than three times the diameter, 
or to fifty-four feet and a fraction, gives 
a rate of velocity equal to about, three thou-* 
sand seven hundred feet in that space of time^ 
This is supposed to be full forty times greater 
than that of the average stroke of the commott 
upright sawyer's toolj while the accuracy 
with which the work is performed by the 
iormer, and the saving of the wood, cut 
into saw-dust by the latter, are decisive of 
their superiority. Planks of fine wood are 
thus cut into veneers, for cabinet-work, of 
the sixteenth part of an inch in thicknew^ 
and that with a rapidity and precision th^it 
are truly astonishing. 
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PAFIN's ;-»BLAK£Y*8 ll£WCOM£N*8;~B£iaHTOM'8 

sksaton's ;~vatt'8;— walfe's ;-^EBTSTmcV 



This grand machine was entirely unknown 

to the ancients ; it is used as a primum nio* 
bUe, or first mood, of otiier machines^ and its 
powerful cilects are the result of the sgien- 
tific combinations by which the immense ex- 
pansive furce exerted by water, when con- 
verted into steam, is rendered available to 
the most important purposes. In its original 
imperfect state, it was called the i^re-JSn' 
gtne. 

The power of steam had been proved by 
the oelipile, long before the project of the 
steam-engine ; for it appears that an Italian 
philosopher named Brancas, did actually con* 

h4 
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trive the plans of several mills to be worked 

by the reactive impulse of large oelipiles. 

The original projector of the Steam«£n- 
gine is generally believed to have been the 
Marquis of Worcester ; but his apparatus was 
intended to raise water by the expansive force 
of steam only. A short account of this first 
steam -engine, we extract from a work by the 
Marquis himself, entitled A Century of 
Inventions,'* (of which it is one), and pub- 
lished as early as 1655. 

68. An admirable and most forcible way 
to drive up water by fire ; not by drawing or 
sucking it upwards, for that must be as the 
philosopher calleth it intra sphcmim adkH-^ 
tatisy which is but at such a distance. But 
this way hath no bounder, if the vessel be 
strong enough : for I have taken a piece of 
whole cannon, whereof the end was bursty 
and filled it three-quarters full of water^ 
stopping and screwing up the broken end, wm 
also the touch-hole ; and making a constattl^ 
fire under it, within twenty-four hours it 
burst, and made a great crack ; so that kav** 
ing a way to make my vessels, so that they 
are strengthened by the foroe withiu them^ 
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md the one to fiU after the other^ 1 have seen 

the water run like acoustaut fouutuia sU cain, 
forty feet high : one vessel of wliter, rariiied 
by fire, driveth tip forty of cold water j and 
a man that tends the work is but to turn two 
cocks^ that one vessel of water being con- 
fumed, another b^ms to force and refill with 
cold water, and so successively ; the fire be- 
ing tended and kept constant, which the self- 
same person may likewise abundantly per- 
form, in the interim between the necessity of 
turning the said cocks/' 

The project of the Marquis of Worcester 
was neglected in his own age, nor does the 
subject appear to have excited the attention 
of scientific persons, till the year 1698, when 
Captain Savary obtained a fmtent for a new 
invention for raising water, and occasioning 
niotioii to all sorts of mill-work, by the im- 
pellent force of fire. This patent is dated 
25l]i July, in the tenth year of the reign 
William the Third— that is, 1638. 

Captain Savary produced a working model 
of his engine before the Royal Society, as 
appears by the following extract from their 
Transacttona for that year :~ 

h5 
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Mr. Savary, June 14, 1699, entertained 
the Royal Society with shewing a small model 
of his engine for raising water by help of 
fire, vvliich lie set to work before them : the 
experiment succeeded according to expec- 
tatioii, and to their satisfaction," 

About the same period M.Amonton, a 
Frenchman, devised what he called the " Are* 
wheel," and pretended that Savary had bor- 
' rowed from him ; but the projects of Savary 
and Amonton were widely different, and tinie 
has nearly consigned that of xVmontun to 
merited oblivion. 

The next pretender to the improvement of 
the ateam-engine was Dr. Papin> who in 1707 
published a tract, containing an account of 
his invention^ entitled Ars nova ad aqttam 
igitis admlniculo e^casmime elevandumJ' liel- 
Udor, in his Architecture Ifydrauliquey' has 
described this engine to be mainly the same 
as that suggested by the Marquis of Worces- 
ter, and by no means comparable with what 
had already been done by Captain Savary. 

In 17 tK), Mr. Blakey endeavoured to im- 
prove upon Savary^s engine; he took a pa- 
tent for his supposed amendments, but never 
performed any thing worth recording. 
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Several other ingenknis men turned their 

attention to the improvement of the steam- 
engine, with a view to reduce the consump- 
tion of fuel, which was found to be so im- 
mense, as to prechide its use, except under 
very peculiar circumstances. Amoiig these 
may be named Newcomen, Beighton^ and 
Smeaton ; but nothing essential was achieved 
except by- the philosophical genius of Mr. 
Watt, then a mathematical-instrument maker 
at Glasgow. Being accidentally employed to 
repair a model of the then imperfect steam- 
engine, Mr. Watt observed that a great quan- 
tity of heat was loat by the unnecessary, and 
improper mode of condensing the steam : he 
completely obviated this defect, and by the 
introductiou of a condenser ajyart from the 
cylinder, and an alternate action of the steam 
against each side of the piston^ he effected 
every essential improvement of which this 
grand luachiae was tlien capable. 

We do not, however, mean to say that Mr. 
Watt's improvements were confined solely to 
these objects. He also improved the me- 
chanical arrangement throughout ; but al- 
thtmgh in so douig he evinced the utmost in* 
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genuity, yet his exertions in this particulftr 

bear no sensible ratio to the magnitude of hi» 
otlier labours.^ 

Mr. Watt obtained iiis first patent in 1769; 
but his first large engine was not completed 
till 1774. Finding his patent likely to expire 
before he had realized any advantages Ifrom 
his labors, Mr. Watt appealed to Parliament^, 
obtained an extension of the term for t^enty- 
one years, from 17/5 ; and ultimately ob- 
tained the just meed of his unremlted exer- 
tions. 

Since Mr. Wattes Parliamentary Patent has 
expired^ a variety of otha* improvements 
have been made by various mechanical gen-^ 
tlemen, and a species of steam-engine^ term- 
ed high-pressure," has been introduced. 
These high-pressure engines are, however, in 
many of their most advantageous points of 
construction, upon the principles previously 
laid down by Watt : and although they have 
a manifest advantage in their diminished size 
and consumption of fiiel, yet are they at- 
tended with the serious risk of the most fatal 
accidents, by the bursting of their boilers. 
Messrs. Woiiie and Grevettire have most dis- 
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fioguished themselyes in the construction of 
high-pressure steam-engines*^ 

Steam-engines are now common all over 
the world ; from England they have spread 
over the civilized sur&ce of Europe. They 
are already known in India, and some hundred 
steam-boats, many of them of from five hun- 
dred to one thousand tons burthen, are 
worked on the immense inland waters of the 
American continent ; as well as about our 
own sea-coasts, and those of the United States. 
A steam-ship— the Savannah — actually cross- 
ed the Atlantic* -Ocean from Savannah to 
Liverpool in 1819^ from whence she pro- 
ceeded to SuPetersburg. 



Digitized 



( 168 ) 



STOCKiNG-FilAME. 



KNITTIKG ; — NETTING ; — STOCKING-KNITTING ; — ST, 

f I \ c II F ; — Rowley's poems cloth-hose ; — ntno- 

DOCTION Of KNIT-STOCKINGS INTO ENGLANO; — INVEN- 
TION OF THE 8T0CXIKG-L00V ; ESTABU8BMENT OT 
XHi:: STOCKING MANUFACTORT IN NOTTINGHAMSHIRB. 



Thby who reproach the fair sex with the 
time lost iu readering themselves agreeable 
to the men, should not forget, that the for- 
mer know how to pass those hours in useful 
employment, which the latter devote to mere 
social enjoyment. Among those lighter oc- 
cupations of females, which serve to jfill up 
vacant time agreeably as well as profitably, 
few possess so many advantages as that of 
knitting* It neither distracts the attention 
from conversation, nor checks the powers 
of the imagination^ requires no ungraceful 
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positkm— occasions no straining of the sight 
— is performed as conveniently when stand- 
ing or wallcing, as when sitting--may be 
interrupted without loss> and resumed with- 
out trouble~the whole apparatus costs 
but a mere trifle ; and is so portable that 
it can occasion the fiiir artist but little 
inconvenience* 

There are two methods of knitting, each 
essentially different from the other ; the one 
employed for the purpose of weaving nets, 
the other of making stocl^ings. The hrst is 
performed by knotting into meshes that can- 
not be unravelled ; the second, by a certain 
arrangement of loops so connected with each 
Other as to be highly elastic without separa- 
tion, yet capable of being unravelled, and 
having the same thread applied to any other 
use* The former was well known to the 
ancients ; but the Greeks and Romans were 
unacquainted with the use of hose, and the 
art of stocking'knitting is of much later 
invention. It seems more than probable that 
it was not discovered until the sixteenth cen** 
tury i bnt it is quite uncertain to whom, or 
even to what nation, we are indebted for it. 
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The earliest certain account of this kind df 
knitting is contained in the letters patent 
for the foundation, in France, of a corpora- 
tion termed the communmU des nudtres Inm* 
netkrs au tricot^ dated in August 1627 ; and, 
from their having been th^n so numerous as 
to furiii II guild, we must suppose that the 
art had been already practised for some cou* 
sidenible time. These knitters chose St. 
Fiacre,? who it seems was a Scotchman^ lor 
their puUuu^ and from this circumstance, 
added to a tradition that knit-stockings were 
lirbt brought to France from Scotland, a con- 
jecture has been hazarded that the invention 
is due to the latter country. But, although 
the term hmnetier, in a general sense, implies 
hosier, it is probable that we should here 
confine it within its stricter meaning of 
bonnet- maker, for there is abimdant proof 
that knit-stockings were not made in this 
country, until some years after the date of 
the French patent, and it is not credible that 
the English could have remained so long 



* St, Fiacre." See also the article Coachegf t. i. p. 100. 
A fair is annually held in his honor near Ftoit. 
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unacquainted with such an important inven • 
tton of their nearest neighbours. Stowe, 
indeed, says, in his Chronicle, that the first 
stockings knit in England, of woollen yam, 
were made in the year 1564, by William 
Rider, an apprentice of Master Thomas Bur* 
tlet, who, having accidentally seen, at tlie 
shop of an Italian merchant, a pair of worsted 
stockings, from Mantua, borrowed thcnj, 
and made another pair in exact imitation : 
but it must be admitted that the correctness 
of the date, if not of the fact itself, is exposed 
to suspicion. 

The subject has been investigated with 
more tlian ordinary interest in consequence 
ci the celebrated Chatterton's imitations of 
the poet Rowley having contained the toUow- 
ing lines : — 

<* As Elynour bie the greene lesselle was syuinge, 
As IVom the sone's beat she harried, 

SJie say tie, as her wliytte liondes wht/tc hosentuere kn^Uinge, 
** Wbatie pleasure ytt ys to be married !** 

SongbgfSir T^bbof Gorg/u in the Enirelude ofEUih SOS. 

As Rowley flourished about the middle of 

the fifteenth century, when tlie art of knitting 
was not supposed to have been known, tbejr 



Digitized by Google 



IG2 MBCHANIC i^yzmioNs. 

who doubted the authenticity of the poeiui^ 

insisted that the allusion to it was an ana- 
chronism, which, of itself) destroyed their 
claim to originality; while those who sup- 
ported their genuineness, endeavoured to 
prove that the invention was older than was 
generally imagined. The result of the re- 
search occasioned by this memorable literary 
dispute has furnished uswiili the following 
particulars. 

In Howell's General History, it is related, 
that Henry Vill. wpre ordinarily cloth-hose, 
except there came from Spain, by great 
chance, a pair of silk-stockings. King Ed- 
ward, his son, was presented with a pair of 
long Spanish silk stockins, by Thomas Gres- 
ham, his merchant, and the present was taken 
much notice of. Queen Elizabeth^ in the 
third year of her reign, was presented by 
Mrs. Montague, her silk- woman, with a pair 
of black knit silk stockins, and thenceforth 
she never wore cloth any more.'' However, 
a German writer* says, that Queen Elizabeth 



« ** German tordtfr,'* Job. Joadi. de Rufldorff, Con&Uia et 
negotia politica, Francof. ad M. 1725. 
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eighteen years on the throne before she 

wore silk stockings, when the Earl of Derby 
presented her with a pair that had been made 

at Milan. 

With respect to the chtk-hase^ it is pro- 
bable tliut they were like our gaiters; for, 
in 15&8, the i&kh year of Queen Mary, we 
find that Dr. Sands, afterwards Archbishop 
of York, while confined in the Tower, had 
a pair of hose made for him ^ a tailor. 
This would go far to prove that knit btockiogs 
were not even then generally worn in Eng- 
land, were it not probable that the clergy 
and elderly people adhered for a long time 
to the old fashion. But, that woollen stock- 
ings were not only in use, but perhaps knit, 
in this country, during the reign of Henry 
the Eighth, seems placed beyond doubt by 
an authentic and curious household book 
kept in the family of Sir Thomas L'Estrauge, 
of Hunstanton, in Norfolk, in which are the 
following entries 

1533. 25. U. 8. 7, Sept— Beyd for 4 peyr of knytU 

« 1538. 30. H. 8. 3, Oct.— Two peyr of knytt-hose, ' 
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the first meutioQecl^ it is to be observed^ were 
for Sir Thomas himself the last for his chil* 
dreii. 

That stockings were considered at that 
period as a part of dress, is also proved by an 
estimate then made of the revenues of the 
Bishopric of St. Asaph ; amongst which are 
enumerated, as perquisites on the death of 
every clergyman who held a living within 
the diocese,—** his best coat, jerkin, doublet, 
and breeches : item, his hose or nether stock* 
ings, shoes and garters." Ami ia a collection 
of the Acts of Edward Vl«, printed in 1&52,« 
is one for the regulation of the trade in 
woollen goods, in which mention is made 
of knitte peticotes, kuitte gloves, and kuitte 
hose." 

About 1677, that is, within thirteen years 
after the anecdote recorded by Stowe, we 
find kiiitti^ig spoken of as common through- 
out England ; and two years after this, when 
Queen Elizabeth was at Norwich, several 



* This Act is not to be found among the Statutes tU largfi,-^ 
because, as it is said, it was repealed. The Editor of 

collection alluded to above was Richard Grafton. 
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small female cbildrea were exhibited before 
her, some of whom were spinning worsted 
yarn^ and others knitting worsted hose. But 
whether Stowe was correct in the date which 
he has ascribed to the invention^ or that it 
should be placed at an earlier period, it is 
evident that it cannot be carried farther back 
in this country, than towards the niiddle of 
the sixteenth century. 

The invention of the stocking-loom is thus 
recorded in the inscription to an old painting 
of one in the Stocking-Weavers' Hall, in 
London : — In the year IdSO, the ingenious 
William Lee, Master of Arts of St. John's 
College, Cambridge, devised this profitable 
art for stockings (but being despised went 
to France), yet of iron to himself, but to us 
and others of gold : in memory of whom this 
is here painted." In the picture Lee is re- 
presented pointing out the loom to a female 
knitter who is standing near him, and there 
is a story of his having invented tiie machine 
to facilitate the labour of knitting in conse- 
quence of his falling in love with a young 
country girl, who, during his visits, was 
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more attentive to her needle than to his j 

proposals. | 
Lee, it seems^ was a native of Wood* \ 
borough^ in Nottinghamshire^ and he esta- I 
bUshed his loom at Calverton, a village within 
a few miles oi the county town^ where he ^ 
for some years carried on business. But 
meeting with no encouragement from Queen 
Elizabeth^ to whom he applied for aid, and i 
beings through the narrow commercial policy 
of the times, rather discountenanced in his 
under taking^ he accepted an offer from Henry 
IV. of France, and went with nine of his | 
journeymen to Rouen^ where he fixed his 
manufactory with equal credit and advantage. • 
Henry^ however, being, shortly afterwards 
assassinated, and civil cominutioiis having 
arisen on his death, was again neglected, 
and died iu great distress at Paris. Seven of 
^ his workmen returned to England, and these, 
together with one Aston, who had been an 
apprentice to Lee, and was for some time a 
miller at Thoroion, laid the foundation of the 
stocking manufactory in this country, where 
it increased so rapidly, in the course of fifty 



Digitized by Google 



STOCKING- FEAMB. IQJ 

years, that the masters were incorporated by 
letters patent in 1663, and it has since be- 
come one of the staple branches of our trade. 

In the petition for the patent, the machine 
is described as consisting of two thousand 
parts, and making, almost instantaneously, 
two hundred meshes ; yet so ingeniously con- 
trived, that this can be performed without 
either much skill or labour on the part of 
the weaver : tlie work performed by it is, 
technically, termed framework-knitting. The 
residence of Lee at Rouen has afforded the 
French a pretext for claiming the credit of 
this invention; but without the shadow of 
any real title. Unlike many great discoveries, 
it cannot be attributed to accident, but must 
have been the result of genius and deep re- 
flection, and confers the highest honor on 
the memory of the inventor. 
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MODERN MODE OF KNITTING LACE POINT ; BLONDE 
ANCIENT WOEKED LACB INVENTION Or KNIT X.ACB ; 
— ^ESTABUSHHENT OF THE LACE XANUFAGTOBY 

SJUTISU LACE. 



Half a century ago, when a knowledge of 

many useful as well as ingenious arts formed 
part of the education of females in genteel 
life, it might have been considered super- 
fluous, at least, if not absurd^ to have offered 
any explanation of the mode ot making lace ; 
but as these have been superseded by other 
accomplishments^ it is probable that they 
who are now the greatest consumers of lace 
are those least acquainted with the manner in 
which it is produced- 

Thread-lace is not — tecluiicaliy speaking— 
woven : it has neither warp nor woof, but is 
rather knit somewhat in the manner of stock- 
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ingfs ; except that in making these, only one 
thread is employed, aad that in one uniform 
way, whereas lace is formed of as many 
threads as the pattern and breadth require, 
and disposed in such manner as that it may 
exhibit a diversity of figures. In order to 
kuit lace, the pattern is drawn on a piece of 
parchment, and fiMtened to the cushion of a 
circular box with pins formed ou purpose, 
which are stuck through it in various places, 
according to the design intended to be repre- 
sented ; the requisite number of threads are 
tlien wound upon small bobbins, one end 
being tied to each pin, and these are thrown 
over and under each other in various ways ; 
90 that the threads twine round the pins, and 
thus form that multiplicity of holes or eyes 
which produce the desired figure. Much art 
is not required in this operation, and it is iax 
from being so ingenious an invention as that 
of weaving stockings in a loom. It is, how^ 
ever, extremely tedious \ and when the thread 
is fine, and the pattern complex^ it requires 
more patient atteiUiou than young ladies of 
the present day choose to bestow upon it.: it 
has, therefore, been abandoued to indigent 
VOL. n* I 
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females, who by their industry, and skill in 
the finer braiicbee, thus raise the frice of 
materials of small original cost to a higlier 
vmtiie than in any other manufactory whal> 
ever, except perha[)s some of those esta^ 
blished at Birmingham^ for the different fa- 
brications of steel.* 

When knit-lace has been worked with the 
needle, or embroidered, it is then termed 
pmmij the price of which is ^eessire ; and 
when formed of silk, it is called Monde. 

The antiquity <xf this art cannot be deter- 
mined with precision: no passage in the 
Oreek or Latin authors has any direct refiew 
reoce to it $ and although some commenta^ 
tors consider the borders sewn upon the vest^ 
ments of the Hebrews and the Phrygian 
work of the Romans, as lace, yet they would 
ratlier appear to have been some curious 
embroidery, the apparent ingenuity of whicb 
was probably magnified by its scarcity. Many 



• «* Sieel.** It has been calculated, that a piece of steel, of 
the value oifve shUUngSt m«y, by the mere operation of 1^ 
bouTt be numufiictuind into as numy waldi-«priiigs a» wimld 

be worth thirty thousand pounds ^ 
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arbors xueutiQu tUat it wm iaveiited ia ma- 
dern Italy ; but this seems rather to allude 
to tUat kiud made wholly with, the needle^ 
which is, doubtless, of much greater an- 
tiquity thau that made by knuttio^* JUtoe 
that kiud is still to be found, on the conti- 
.neQt, ' am,oag old church furniture ; but tbe 
process of making it is so slow, that it was 
probably conhaed to convents^ aud to ladies 
jof fortune, who had little other employmei^t 
for their time* 

Jiuit-lace is supposed, with much appear- 
ance of probability^ to have beea a Germm 
invention 5 discovered, about, the year 1561, 
.at St. Am[iaberg, in Saxony. The person Co 
wbom the ladies are indebted for this elegaut 
appendage to their dress is said to have been 
a female ; and we take pleasure in recording 
tlie fact, both in honor of the sex, and as a 
tribute to the memory of the in veutress^, Bar- 
bara Uttmann. From Saxony the art speedily 
found its way to the Netherlands, and it was 
from Brussels that it was introduced into 
France, during the administration of the 
celebrated Colbert, in 1666. It was there, 
at first, conhued to point-lace ; and there was 

i2 
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an exclusive privilege granted to a Madame 
Du Mont and her four daughters, who esta- 
blished a manufactory in Paris, in which, 
within a short period afterwards, more than 
two hundred women tbund employment. 

In this country, the manufacture of lace 
was slowly established; and, until within 
these few years, was far from keeping pace 
in improvement with other branches oS our 
national industry. Prejudice, indeed, still 
gives the preference to foreign lace, although 
its superiority in the eyes of our modern 
belles may be fairly attributed rather to the ex- 
cess of its price than of its real value ; for, it is 
a singular fact, that, at a recent trial in the 
Court of Exchequer respecting some smug- 
gled French lace, some of our most emment 
dealers declared, upon their oaths, that ikey 
' cmUd not distinguish the difference beiweeu it 
and that manufactured in England. 
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BAftLlXST DISTINCTION Of TU£ WINDS -DIVISION 01* TttK 
THIftTY*TWO points; — TEMWtE OW THX WUm AT 

ATHENS; COLUMN AT CONSTANTINOPLE; APPARATUS 

aw VARBO WSATUfiaCOCKS;— 8HIP»VAN£S. 



In ttie infancy of navigation^ mankind had 
mo particular names for distinguishing the 
principal winds> because for a long time 
A0f never ventured to go out of sight of 
the shore^ and therefore had but little occa- 
sion to observe their course. 

At first, names were only assigned to the 
four principal winds^ which is most naturally 
accounted for by observing that the ^n at 
noon stands always over one pomt of the 
faorizon, which is called the meridian or 
southj and that directly opposite the north. 
If 9 Tffmon place himself with his &ce to the 

I 3 
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norths he will have the east on his rights andf 
the west on bis left. Nuiiics were therefore 
first given to these four points^, which wEere 
afterwards increased to eight iu the time of 
Aristotle ; but it is partly proved by a pas^ 
sage in llomer^ wiiere he intends to inentiott 
all the winds, but only enumerates four. Chat 
when he wrote, these only were distinguished* 
Itt tke thne of Vttruvius^ twenty-four points 
were distinguished, though this division was 
but little used. The antiquity of the divisioa; 
iiUo thirty-two points has not been deter^ 
mined* Some authors are of opinion that it 
has only been in use since the time of Charles^ 
tlie Great, but it has since been acknow-^ 
leafed to be of much greater antiquity.^ 
However, it is to be remarked, that in his 
time the ingenious method of denothig alt 
the winds by the names and combinations of 
the fomr prkieipal winds, was &rst adopted. 

It certain that vanes for ascertaining the 
dhreelien of the wind were invented at ar 
very early period but the information given 
by Vitruvins respecting the tower built at 
Athens, by Andronicus Cyrrhestes, is the 

most anfelent concerning any mode of obs^rr- 
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\ng the direction of the winds, and the earliest 
with which we are acquainted. This tower 
was built in the form of an octagon, on each 
Side of which was carved an allegorical re-* 
presentation of the wind to which it was 
opposed^ and the name was written above in 
large characters* On the summit was a cop- 
per tritcm, which pcnnted with a rod to thai 
point irom which the wind blew. The tower 
Is standing, and the pedestal on which the 
tritun vvaj) placed is stiil observable. 

A pyramidal column, probably octagonal, 
on the summit of whicli was placed a female 
fiffttre, made to turn with every wind, was 
certainly erected at Constantinople, the use 
of whiob appears to have been unknown to 
die Greeks. According to Cedreuus, this pil- 
lar was erected by Theodosins the Great; 
others ascribe it to Leo Isauricus. Were 
the first supposition correct, it would belong 
io the fourth century, and, in the second case 
only to the eighth ; but it was probably con* 
atructed prior to the time of Thcodosius. The 
female figure is called Anemodoulon, by Nice- 
tus; by Cedrenus^ Jlmmoderims the ior- 
mer denotes a person belonging to the 

i4 
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wind, the latter one who contends with the 
wind. 

Varro describes an apparatus at his farm^ 
similar to that in use in many modern 
buildings, for ascertaining thie state of the 
wind without examining it in the open 
Within the building was a circle in which 
the winds were represented, and an index^ 
like that of a clock, pointed to the wiad 
that blew. 

In an account written before the year 
1151, mention is made of a tower at Hems^ 
in Syria, formerly called Emessa, on the top 
of which was a copper horseman, that was 
turned by the wind. In Europe, the custom 
of placing vanes on church-steeples 4s very 
old; and as they were made in the figure 
of a cock, they have been thence denomi- 
nated weather-cocks. In the dark ages of 
ignorance and superstition, the clergy fre« 
quently styled themselves the cocks of the 
Almighty, whose duty it was, like the cock 
which roused St. Peter, to call the people to^ 
repentance, or at all events to church, and 
thence the cock was considered the emblem 
of clerical vigilance. Tliese weather-^^oeka 
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are mentioned so early as the ninth cen- 
tury. 

In France, in the twelfth century, noble- 
men alone were permitted to have vanes on 
their houses, and at one time, this privilege 
was only accorded to those who first planted 

their standards on the walls of a town when 

♦ 

stormed. 

The oldest information respecting vanes 
used on board ship^ appears to betaken from 
the life of Emma, consort of Canute the 
Great, the author of which, describing the 
Norman fleet, sent to England in 1013, states 
that they had birds affixed to the tops of the 
masts, which indicated the direction of the 
wind* There is also in the cathedral of 
Bayew^, a piece of tapestry, representing the 
actions of William the Conqueror, and exe- 
cuted with the needle, either by his consort, 
or under her immediate direction, in which 
many of the ships are drawn with vanes a( 
the mast-head, 
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EARLY MODE OP MAKING WIRE; GOLD EMBROIDERY;—— 

AKCIEMT BfiUAIKS OT WI&£ j INTENTION OF WlAl^ 

a«Uktyoi«->lNTK«DtrcTi«ii unto tMmukxmi'^m^ 

WOliK; — ANGLES. 



In early periods, metals ivere probably 
beat into thin plates, and, being aftemafdft 
divided into small slips, were rounded by a 
haiDin^r and file, do as to form iftreads or 
wife. The net in which Vulcan entrapped 
Mars atid Venus, and which Was so fine thM 
the Gods themselves are represented as ud« 
able to perceive it, was forged, as the pot^tn 
tell us, on the anvil. The mantle taken from 
the 9tatue of Jupiter by the tyrant Dionysins, 
and the tunic of Ueliogabalus, described by 
Lampridius, were woven entirely of g'old 
threads. This invention is ascribed by Pliny 
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to King Attalus^ but^ it is more probable 
that Attalus first caused woollen cloth to be 
embroidered with threads of gold. In the 
Scriptures we also read^ that when Aaron's 
sacerdotal dress was made^ the gold was 
beaten and cut into threads so as to be inter- 
woven with the cloth.* 

Tliere is not a passage to be found in any 
ancient author in which mention is made of 
metals being prepared by being wire-drawn. 
The (B8 ductile of Pliny was so termed .because 
it was malleable, and works made with 
threads of metal are too rarely spoken of 
to allow us to suppose that they were 
lormed otherwise than by the tedious process 
of the anvil. Very few remaius of ancieut 
wire-work have been discovered. In the 
museum at Portici are three metal heads^ 
one of which has fifty locks of wire as thick 
as a quill^ bent into the form of a curl^ 
and a Venus, a span in height, has golden 
bracelets, made oi w ire, round tiie arms and 
kga. But the Romans must have possessed 



* £iodiui» cli* ixxtx. 3. 
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gold- wire of considerable fineness, as men^ 
tkm 18 made of ils bdng used by their fswt^ 
geons in fastening false teeth» 

The iarention of wire-drawing may pro^ 
bably be classed among those of tlie four-r 
teenth century^ as in the History of Ajugsbuvg. 
in 1351, and in that of Nuremberg in 1360^ 
wire-smiths were called wire*drawers Boxd 
wire-miilers. 

The finer kinds of work, especially in gold 
and silver^ were best executed for a loug 
time in France and Germany. A Frenehmao, . 
named Anthony Fournier^ in 15/0, brougbt 
the art of drawing very fine wire to Norem^ 
berg, whither an artist of the name of HeUi. 
also repaired firom France, in 1592, and.re«. 
ceived an exclusive patent for his mami^. 
factory for fifteen years,' which term was afcer-> 
wards doubled. His patent also^ by a grant 
from the Emperor Rudolphus XL, 19th March 
1608^ included the manufacture of cop|>w 
gilt with gold or silver. In 1612 his patent 
was renewed for iitteen years more by the 
Emperor Matthias, and, in 1622, was con- 
Terted into a fief to the heirs male of ^ the 
family of Held. All the wire made in £a|j^- 
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land was manuiactured by hand until the. 
yew 1565 when the art of drawing it with mills 
was introduced by some foreigners. Sofide- 
say that Jacob Momma and Daniel Deme- 
trius^ first established wire*making at Esher ; 
and Anderson says, that the first flatting-mill 
was erected at Sheen^ near Richmond^ in 

1663, by a Uutchiiian. 

The machine for flattening wire to be spnn 
round thread consists of two steel cylinders^ 
milled by a handle, which compress the wire; 
as it passes through them. The greatest im» 
pMTement ever made in this art, was a 
machine driven by water, the axletree of 
wi^h, by means of a lever, moves a pair 
of pincers, that open as they touch the draw- 
ing'-plate, lay hold of the wire as it passea 
through a hole in the plate, and draw the 
wire back with them ; but the inventor and 
Aie period of its invention are unknown : it 
hw been ascribed to a man of the name of 
• Rudolf, at Nuremberg, but this supposition 
ii unfounded. 

Fiiigrane works are of great antiquity, 
and appear to have been brought to Europe 
from the East. It was much used in church 
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ornaments in the middle ages, and there warn 
formerly preserved in an abbey at Paris, 
a cross, ornamented with filigrane work^ 
made by St. Eloy, who died in 665. Maria 
Euph. Rekihard, a female artist at Augs- 
burg, who died in i779» was celebrated for 
this kind of work. 

Spangles are made by first twisting wire 
round a rod into the form of a screw ; it i» 
afterwards cut into single spiral rings, Whieh 
are then placed on a smooth anvil and 
flattened by a smart blow of a hammer, so 
that a small hole remains in the middle^ and 
the ends of the wire, which lie over each 
other, are closely united. They were first- 
made in France, and from tlience introduce 
into Germany, where they began to be manui* 
factured in the beginning of the seventeenth 
century ; but the invention is still older, m 
spangles, though of a coarse kind, are found 
on ancient horse«furniture, long prior to that 
period. 
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VfuiLE mankind lived under the shade of 
their native palm-trees in the tropical re- 
gkm, where tradition has placed their origin^ 
they bad but little occasion to provide either 
food or clothing; the earth spontaneously 
supplied the former, and the warmth ren- 
dered the latter superfluous. But in propor- 
tion as they removed from their early abode, 
provisions became more scarce^ and the cli- 
mate more rigorous and men then had re- 
course td the cruelty of killing animals, both 
to devour them as food^ and to employ their 
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skins as a shelter against the severity of the 
weather. 

Sheep came originally from Africa ; but in 
that country the animal bears hair instead of 
wool, and it is only in colder climates that its 
covering gradually acquires a woolly texture. 
It may also be imagined that many centuries 
must have elapsed before sheep could have 
been conveyed to the northern counties^ and 
before the inhabitants— thinly scattered, sub- 
sisting by the chace, and surrounded as they 
were by immense forests that produced in 
abundance all those animals which supplied 
the finest furs — could have been reduced to 
the necessity of employing artificial means 
to supply themselves with clothing. The 
northern tribes therefore continued to dress 
themselves in skins until a very late period 
of ancient history, and for ages after the arts 
of civilized life had been introduced among 
the inhabitants of the south. 

The origin of the arts of spinning and 
weaving is lost in the obscurity of fable. 
The Egyptians ascribe the invention to their 
Isis, and the Hindoos trace it to the remotest 
period of their fabulous history; but this 
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applies only to cotton and flax, for in those 
countries^ as we have ahready mentioned^ wool 
is not produced. Varro says, that tlie sheep 
was introduced into Greece by Hercules, and 
it is probable that the tiist attempts to ma- 
nu&cture wool, in Europe, were made by 
the Athenians. Among both the Greeks and 
Romans, spinning was the chief employment 
of the women ; the rites of marriage directed 
their attention to it ; and the distaff and the 
fleece were not only the emblems but the ob- 
jects of the most important domestic duties 
of a wife. The machinery employed in weav- 
ing, though perhaps rude in its cou9truction, 
was, in principle, similar to that still in use; 
and the process of fiiUing and preparmg the 
doth seems to have resembled the modern 
practice in every material point, except that 
of shearing the nap, with which the ancients 
do not appear to have been acquainted. The 
chiet seat of the Roman manufacture was at 
Padua, and that city stUl retains a portion of 
its ancient celebrity for the superiority of its 
workmen. It is worthy of remark that, al- 
though, at a late period of the Roman com; 
mon wealthy the domestic manufacture of wool 



Digitized by Google 



186 MfiCHANIC INVJSMTlOlfS* 

mm abandoned to persons who made thafc 

their sole employment, and that it must have 
been carried on to a vast extent^ ift order 
npply the wants of an immense populatioii 
cMhed almost exclusively in woollen^ yet w« 
no where read of cloth being measured ; aad 
it wonld appear lliat this arose from a cua* 
torn of weaving no more cloth in one piece 
dian was sofficient to form a single dress. 

English historians generally attribute the 
establishment of the woollen manuftdure in 
this country to the reign of Jbkiward III. ; but 
it has been ascertained by the ancient records 
of the Exchequer^ that there were several 
guild fraternities of weaver established ia 
various parts of the kingdom so early as the 
middle of the twelfth century. Thus we find 
it mentioned that in 1140^ the weavera of 
Oxford pay a mark of gold for their gold : — 

The .weavers of London^ for their gild, 
^^xvi* 

The weavers of Winchester one mark of 

gold^ to Jiave their customs and liberties, and 
right to elect the aldermen-of their gold/' And 
The fullers of Winchester 4£vi. for their 
gUd/' 
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Tlieee notices indicate, that fraternities of 
weavers were not only at that time commotii 
is England, but that the manufacture of 
cloth must have been of considerable extent 
and antiquity when it had given rise to guilds 
established by law. 

In farther confirmation of the great an- 
tiquity of the art of weaving in England^ 
Gervase of Canterbury, who wrote about the 
yeai* 1202, says^ in his Chronicle ; (coK 1349^) 
when spealdng of the inhabitants of Britain, 
that the art of weaving seemed to be at 
peculiar gift bestowed upon them by nature/* 
Thus it appears^ that^ at a period long prior 
to that which modern historians assign as the 
time when the woollen manufacture was in- 
troduced into Britain, it was an art that had 
l»een so long practised, as to be reckoned by 
its own inhabitants almost indigenous of the 
soil. 

Sir Matthew Hale enables us, in some mea* 
sure, to account for the origin of the modern 
idea on this head, or he remarks that in 
tbe time of Henry the Second, and Richard I« 
this kingdom greatly flourished in the art of 
maqufacturing woollen cloth; but, by the 
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tronbleffOiiie wars in the time of King Jotin 
and Henry III., and also Edward I. and Ed- 
ward IJ., this manu&cture was wholiy lost, 
and all our trade ran in wools, and wool-felU 
and leather/' 

It is needless to observe, that a manufac^ 
ture of such indispensable utility oouU not, 
in such a short period, be wholly lost in a 
country where it was once known. -All that 
can be inferred from this expression is^ that 
it declmed very much ; fM> as^ in a gretU 
measure, to interrupt the foreign trade in 
cloth, which seems to have been a principal 
article of export from tins kingdom at that 
early period. £dward III* restored this de- 
cayed manufacture, and hence he has come 
to be accounted the founder of it in England^ 

The above remark of Sir Matthew H^e 
perfectly agrees with the Magna Charts <if 
Henry IIL, and there is an ordinance respect- 
ing the exportation of cloths^ &c. by Ed- 
ward I. 

The richiiess and comparative importance 

of the fraternity of weavers, in the period 
here alluded to, way be guessed at from the 

foUgwing circumsti^ces ; — 
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''Anno 1169. The weavers of London Mind 

charged with iij marka of gold for the farm 
of Iheir gild tor two years ; the bakers 
ditto with one mark and vj ounces of gold/* 

" 1164. The weavers of London rendered 
^xij per annum for the iarrn of the giW; 
the bakers of ditto ^vj per aCnnnm/'* 

In both these cases the weavers pay donbte 

what is exaeted from the bakers ; hence it 
seems reasonable to infer that they were by 
onacfa the richest fraternity of the two. 
' 1189# The fullers of Winchester pay ten 
marks for a confirmation of their privileges."t 
Jt rom this it appears that the fiillers of Win* 
Chester still continued (as in the year 1140) 
a powerful fraternity. 

That the business of dyeing was also carried 
on' in these days as a separate, honourable, 
and profitable employment, may be interred 
from the following record : — 

Anno 1201. David, the dyer, pays one 
mark that his manor may be made a burg* 
gage." 

At this early period, woad seems to hare 
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been very much employed as a material for^ 
dyeing. This plant was cultivated in Britaiii 
before the days of Julius Cdomv ; and prob«* 
bly the cultivation of it would be much ex- 
teodedy as it came to be more demanded for 
the woolka manufacture in later periods; 
but this extended culture could not supply 
the increasing demand for this drug, inso- 
much that it was, for a great many ag^s» a 
constant article of import, as the following^ 
instance, among many others, Aiily shews 

"Anno 1213. The followiiiij sums were ac- 
counted for by sundries as customs for woad 
imported, viz. ^ 

In Kent and Sussex (Dover excepted) £103 13 S 



Yorluhire 98 13 4 

London..; 17 IS 4 

Norfolk and Sofiblk 53 6 O 

Southampton 72 1 lO 

£ssez 4 2 4*'* 



Id all these places, therefore, the woollen 

manufacture seems to have been carried on 
to a great extent. 

Many other anecdotes might be picked up 
inconfirmation of this remark i among which 
are the following 
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i 140. The luea of Worcester pay «hii- 
lings, that they may buy and sell dyed cloth, 
m they were wont to do in the time of King 
Henry I," There is not the saiallest reason 
to think that this was foreign dyed ciotb, 
but Eritish cloth, as alluded to in the ordi- 
nance of Edward I., already quoted, 1264. 

1225. The weavers of Oxford pay a cask 
of wine, that they may have the same privi- 
leges they enjoyed in the days of King 
Ridiard and King John/' 

1297. The auluager of cloth was displaced, 
and his office given by the King to another.^' 
The aulnager was a public officer to inspect 
cloths, so as to see that they were truly made 
according to statute. This indicates a very 
advanced state in the manu&cture. 

From these, and many other circumstances 
of the same kind that may be collected, there 
can be no room to doubt that the woollen 
manufacture was carried on as a great 
iiati(mal object for several ages before the 
time of Edward III., at which period, our 
historians usually assert, that it was first in« 
troduced into England. And it was probably 
owing to the interruption it met with during 
the troublous reigns of John and his im<* 
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mediate successors, that the manufacture ' 
came to be so firmly established in the Ne* 
tiieriands, as to obtaia a superiority over the 
woollen manufacture of Britain, which it 
retained for many ages. It was also probably i 
owing to this superiority that our forefathers ] 
lost the knowledge of many branches of this 
manufacture, which it is evident they once 
possessed; of this kind especially may be 
reckoned the art of dyeing aud dreming 
cloths, which art was only revived in Britain 
at a very modern period. 

If our historians have been thus mistakmi 
with regard to the manufactures of Britain, | 
it will not appear surprising that th^ should 
Ml into similar mistakes in regard to the 
manufactures of Ireland. It is generally 
believed that the woollen manufacture was 
introduced into this last country at no very 
distant period ; aud in Anderson's History of 
Commerce, we find the first dawning!^ of it 
marked under the year 1376. But that wool- 
len cloth was manufiustured in that country 
a long time before that period, is evident^ 
from the following curious anecdote pr^ 
served by Madox : 

^ In the reign of Henry III. (t. e* between 
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1216 and 1272,) Walter Biowberne accused 
Hainan le Starre of a robbery, &c. whereof 
the said Hamau had for his share two coats^ 
viz. one of Irish Chthy &c/'* Irish cloth was, 
therefore, known in England at that period, 
which is at least one hundred years prior to 
that mentioned in the History of Commerce. 

Although it is still doubtful whether the 
poems attributed to Rowley, a priest in the 
reign of Henry IV., are spurious or not, yet, 
as there has not yet appeared any irrefragable 
proofs that they are not genuine, a circum- 
stance that occurs in them relating to this 
subject may be noticed as deserving some 
degree of attention* 

This author points out Lincoln as being 
a place then noted for its fine woollen manu-* 
facture; for the dress of the Abbot of St. 
Godwin's, who ia represented as living in 
great pomp, is thus described : — 

** Hit cope (cloak) was all of Lyncoln elollie so fyne, 

\V' Itii a gold button fasten'dnear his chyne, 
His witremete (a loose priest's nrf>e) was edged with 
golden twytma/' Ike 

• Hist. £xdie^. p. 381. 
VOi» IK K 
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In confirmation of this anecdote, it appeari^, 
from many particulars preserved in Hack- 
Inyt's collection, that^ about this time, a very 
considerable trade in cloth was carried on 
between Boston — the port of Lincoln— and 
Prussia, and other places in the Baltic j and 
most readers of ancient poetry will recollect 
the frequent mention of Lincoln green^ in the 
descriptions of ancient dress. 

The following instances will serve to shew 
the degree of perfection to which the spinning 
of woollen yarn has been brought, within the 
last century. 

In the year 1745, a woman named Mary 
Powlis, of East Dereham, in Norfolk, spun a 
single pound of wool into a thread of eighty-- 
four thousand yards in length, wanting only 
eighty yards of forty-eight English , miles i 
which was, at that period, considered as a 
circumstance of sufficient curiosity to merit 
a place in the records of the Royal Society. 
Since that time, however. Miss. Ives, a young 
lady of Norwich, has spun a pound of combed 
wool, into a thread of one hundred and sixty- 
eight thousand yards and her wonderful 
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soecess having induced lier to try her talent 

upon cotton, she actually succeeded in pro- 
ducing from the same weight, a thread of 
two hundred and three thousand yards, equal 
to upwards of one hundred and fifteen £ng« 
li^ miles. It has been calculated that this 
last thread, if woven, would produce about 
twenty yards of yard- wide muslin : but it is 
said that even this extraordinary effort of 
ingenuity has been exceeded by an Irish flax- 
spinner in the county of Antrim. 
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AVGIENV HODS OF WEITIM PAFYB VS ; CALAMITS 

&££i)S; ANECDOTES OF TUEODORIC, KING OF THE 

G0TK8» AMD OF THE ROMAN SMFE&Oft JUBT1V;-^AN<» 
CIBNT M8. COPY OF VIRGIL;— QUILLS GSOMBTKIC 

pen;— D&AWING AND MATHEMATICAL INiiTlttrMENTS. 



Thb ancients were unacquainted with the 

fitness of quills for the purposes of writing. 
They chiefly employed tablets covered with 
%vax, on which they engraved the characters 
with a metal style ; and when they wrote 
with liquids on parchment, or on the paper 
then manufactured from the Egyptian papy- 
rus, they made use of reeds. 

It is singular, that notwithstanding the 
places where these reeds grew wild have been 
accurately designated, and the probability that 
they are still to he found in the same situations^ 
we are yet wholly ignorant of the species to 
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which they belong. The authors who have 
treated on raliject have contented them- 
selves with informing us^ that they were 
formed of the calamus: but the genus oi 
piants known to tlie ancients by that name is 
too numerous to allow of our determining it 
with any approach to certainty. The most 
beautiful of the kind grew in Egypt, in the 
4istrict of Gnidus, in Asia Minor ; in Arme* 
nia ; and in some parts of Italy. Botanists 
have, indeed, es^ored these places, and 
learned conjectures have been formed res- 
pecting the particular class to which it should 
be assigned; but with so little success, that 
it has not found a place in the botanical sys- 
tem of Linnaeus. 

It Is also remarkable, that reeds are still 
employed to write with by many of the 
eastern nations. We learn fioni the voyages 
of Chardin, Toumefort, and others, that 
these are small hard canes about the size of 
large swan*quills, which they cut and split 
in the same manner that we do quills, except 
that they give them a much longer nib. The 
best are collected in some places bordering 
on the Persian Gulph, whence they are sent 

%3 
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throughout the East. They are depositeiiy 
for some mooths after they are cat, umter a 
dunghill, where they assume a mixed black 
and yellow colour, with a fine polish, and 
become hard ; but the latter quality is ao 
eompanied with a want of elasticily which 
deprives them of the most material advaa- 
tage of otir pens ; and it has been not un- 
aptly remarked^ that had the ancients beea 
acquainted with the art of employing quills 
for this purpose, they would probably hiavd* 
dedicated to Minerva, not the owl but the 
goose/' 

It has been suppo:>ed, that quills were 
made use of for writing so early as the fiftli 
century ; but the conjecture rests merely 
upon an anecdote of Theodoric^ king of the 
Ostrogoths ^ who, being so illiterate that he 
could not write even the initials of his name^ 
was provided with a plate of gold, through 
which the letters Theod. were cut^ and thia 
being placed oii the paper, when his signa- 
ture was required, he traced the letters with a 
quill. A similar method was employed by 
the Roman Emperor Justin, who reigned at 
a som^ewhat later period i and it is reo&ark-* 
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wlb^9 that in an age not destitute of learning, 
two nearly contemporary monarchs, whose 
talents had raised them to the throne, had 
never been instructed in the knowledge of 
ttie alphabet. Of more importance is the 
fiict, that the Medicean library contains a 
manuscript copy of Virgil, written early in 
the fifth century^ in which the gradual fine- 
ness of the hair strokes would lead to the 
conclusion, that it must have been written at 
least with some instrument as elastic as a 
quill ; but it is unaccompanied by any Airther 
proof. 

The earliest certain account of the modem 
writing-pens dates no farther back than 036; 
and the next occurs towards the latter end of 
the same century^ in a Latin sonnet to a Pen^ 
composed by Adhelmus, a Saxon author, and 
the hrst of his nation who wrote in that Ian- 
^age. Aiker that period, there are nume- 
rous proofs of their having been generally 
known ; but they were so far from having, 
»t once, superseded the use of reeds, that 
persons well versed in the comparison of 
jHicient manuscripts affirm^ that the latter 
'fvere commonly used in the eighth century. 

^4 
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Even at a later date^ the papal acts^ ami 
those of the synods^ were written with theoi ; 
and even the use of the metal styles and 
waxen tablets was not entirely abandoiueil 
until the commencement of the fourteeptb 
centuiy. Ouills> indeed^ would appear to 
have been for a long time as scarce as r«^ds 
are at present^ if we accept the testimony of 
the monk Ambrosias^ who^ in a letter ac- 
companying a present of quills^ sent from 
Venice in 1433, thus expresses him^ielf ; 
" show the bundle to brother Nicholas^ that 
Jie may select a quilh 

Pens oouM not, with propriety, be ranked 
among the mechanical inventions^ were it 
not for the variety of ingenious improve-, 
nients that hj^ve been made in metallic pens, 
for facilitating both writing and drawings 
Among these the geometric pen is by £ar the 
most curious. By this small machine^ a right 
line, a cii'cle^ an ellipse, and other mat^e-- 
niatical ligures may be described. It was 
invented by John Baptist Suardi, who wrote 
a trtulise on the sulyect ; for although several 
writers bad observed the curves arising from 
tbecoYppQund motion oi two circles moving 
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round each other, Suardi was the first to 
realize the principle^ and to reduce it into 
practice. The number of curves this iustru- 
ment can describe, the inventor enumerates 
at 1273, wliich, he says, can all be delineated 
in the simple form. 

The fountain-pen which supplies itself with 
ink; the port-crayon, and other drawing" 
and matheiuatical instruments known under 
the denomination of pens, as well as the 
penna duplex, for making a double copy of 
any writing at one time, are all too well 
kaown to require description. 
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ADULTERATION OF WINE. 



VlNOtrS AND 3iCSTOV8 PBHICBNTATION ; — SUGAft OP LEAD ; 
ANTIQUITY OF TH£ ADULTERATION OF WINE; — SUL* 
PMUR; — >LITHAKGS SEA-^WATSB MU8TO GOTTO j'— 
ftTVX*WINE ^r-^-MOBSBN ADVLTBEATIONS* 



Tub writiiig& of a celebrated chymist* of 
the present day^ have led the puhlic to sus- 
pect that few articles of daiiy consumption^ 
in London, escape adulteration. In no in* 
stance^ perhaps, has it beea more extensively 
practised^ throughout Europe^ or with con- 
sequences more prejjadicial to healthy than 
in that of wine. 

The juice of the grape> when expressed, is 
subject to two distinct degrees of fermenta- 
tion—the vinous, and the acetous: by the 



• Accum, on Culinary Poisons. 
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firsi it becomes wine ; but the progress from 
that to the second, by which it loses its spirit 
and becomes combined with acid, is almost 
imperceptible^ and, when the liquor is weak, 
is frequently rapid. The progress of the 
vinous fermeutatioii, if properly attended to, 
may, indeed, be checked; but once the 
acetous fermentation has commenced, it is 
iuipussible to restore the wine to its original 
state. Ingenuity, however, has been various- 
ly exerted to render the acid in wine, tfauft 
spoiled, imperceptible; so that, they who do 
not possess an accurate judgment in such 
matters not unfrequently purchase sweetened 
vinegar in lieu of wine. W ere this the only- 
consequence of the fraud, it would not form 
a subject for serious alarm 3 but as mere sac- 
charine juices cannot be used in sufficient- 
quantity to conceal the acidity without be-^ 
traying themselves, the dealers have had 
recourse to another expedient, more certain 
in its operation, and more iiyuriotts to the 
consumer. 

The substance thus employed is sugar ol 
lead {saacharum satumi), which, when Uia* 
solved in the acid that spoils wine^ gives ta • 
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the liquor a saccharine taste that is not un- 
pleasanty without aflfecting either the coloar 
or smelly while it eflectually stops the fer- 
mentation ; but it communicates, at the same 
time^ the noxious quality of occasioning^ 
according to the quantity used and the con- 
stitution of the consumer^ violent cholics^ 
obstructions, and other diseases, which some* 
times end in death; so that, as Beckmann 
observes^ it may be justly doubted, whether 
Mars, Venus^ or Saturn is most destructive 
to the human race. It is, however, consola- 
tory to reflect, that the strength of the wine 
usually imported into this country, secures 
it in a great measure from acidity, and con- 
sequently renders this practice less frequent 
than on the Continent ; but there, it is very 
l^eneraily employed to correct^ as it is termed, 
the -small wine in most common use, and 
no where more extensively than at Paris. 

It would appear that the ancients were 
aware that lead both ameliorated harsh wine, 
and preserved it from acidity, and that the 
acid of wine bad the power of dissolving it ; 
for -when the Greek and Rome wlne-mer« 
^ants wanted to know whether their wine 
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was spoiled, they immersed in it a plate of 
lead, which couW oaly be to observe wUetUer 
the culoui of the lead was changed hy cor- 
rosion. They were also acquainted withi a 
mode of improving and clarifying wine by 
boiling it with Ume^ or gypsum ;, which 
method is supposed to be still practiseil in. 
som^ parts of Spain» and in the i&}md ut 
I^ante ; but is considered no fai Uiev prejudi- 
cial than as it tends, if used in too l^rge a 
^i^ntity, to deprive the liquor of its spirituous 
p^rts. That the custom is of very ancient 
date in the former country, is proved by a 
decree of the States of Arragoni in . L&46> 
prohibiting its use* 

The practice of adulterating wine is^ in- 
deed, almost as old as the liquor itself; aiuL 
so invariably has it been continued, tbat 
every age of which we possess the records 
furnishes some edicts against its continuance. 
Some of these enumerate the articles used 
for that purpose, among which we find 
vitriol, quicksilver, lapis caliminaris, and 
sulphur : the latter, however,, is certainly 
innoxious, and is supposed to be much used 
in the preparation of some qualities of white 
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wine, at Bordeaux. The mode in which it 
is employed^ is that of fumlgatioo^ by kind- 
ling linen rags dipped in melted brimstone, 
and aliowiug the vapour to enter the cask ; 
and its effects are, to confine the fixed air 
contained in the wine^ and to stop its fer- 
mentation. Some wine-merchants, however, 
sprinkle these rags with bismuth, whicb^ 
sixpuld it fall into- the liquor, may have a 
very prejudicial effect on tiie lieakh. It was 
indeed, at one time, supposed to have been 
attended with such baneful CMsequenees, 
that its use^ and that q£ litharge^ h^d nearly 
ruined the wine- trade of Wurtemberg^ and, 
in 16^, this species of adul|£ration was ibr- 
bidden throughout that kingdom, on pain 
of death. It was not^ however, until one 
extensive dealer had been beheaded, aud 
others severely fined, that the practice was 
checked, and although it has since been 
concealed with more caution, it undoubtedly 
i$ not annihilated ; for even in this country, 
and in the present century, a treatise has 
been published on the art of making wine, 
in which the use of litharge is openly recom- 
a^ieuded as being entirely free from danger^ 
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The presence of metals in wine may be de-' 
tected by the application of arsenical liver of 
sulphur; but its use is not decisive of tlie 
particular kind employed, as it precipitatw. 
ail metals black without any distinction : and 
if gypsum should have been added, theeokMar 
of the precipitate will be altered by that o£ 
the earth. 

Among the innocent articles with which 
wine has been mixed, we find miistard and 
mugwort mentioned^ in the year 1484^ aadj 



in an imperial ordinance against adulteraUon* 
The effects of the latter, however, are only 
to clarify the liquor^ and to render .the tint 
more pale, and are otherwise wholly imper- 
ceptible : it was known to the ancient Gre- 
cians ; and is still used in small quaiitltyj und 
for white wine alone. But the most extn^ 
ordinary addition of all was employed by^ 
that people^ not to adulterate but to amelio- 
rate their wine j for which purpose, we are 
assured by many old authors that they mnm • 
times mixed it with sea- water. 

The Greeks and Romans used also to boil 
much oi their wine until only a certain por^ 
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tioii of it remaiaed ; and when by this opera- 
don it was deprived of some of its watery 
particles^ it was mixed witli honey and 
spioes* This method^ with the exception of 
the mixture of spice and honey^ is still ap- 
plied to some kinds of new wine in Italy ; 
where it is now^ however^ only used for salad 
and sauces, under the name d musto e&ito. 
It is said^ to be also employed in the prepara* 
tioii of the Spanish and Hungarian sweet 
wines j but the faet is exposed to consider- 
able doubt. 

There is, also, another mode cf preparing 
wine, which cannot properly be called adul- 
teration, bfut which was formerly considered 
»o unwholesome as to have been prohibited 
in German} ^ in 14^9. It is effected by stop- 
ping the fermentation at a certain period, by 
winch the original sweetness of the grape is 
in great part retained^ and on being exposed 
to the air^ the fermentation recommences. 
The prejudice against this method no longer 
exists, and it is frequently employed in Ger- 
mnny and France : the common appellation 
of wine thus treated, is stum wine; but the 
Frasch, who prepare considerable quantities 
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in this manner^ at Bordeaux, denominate it 

vin en rage. 

Mr. Accum tells us that in London ^' Bra- 
zil wood, or Che husks of elder-berries and 
bilberries are employed to impart a deep rich 
purple tint to red port of a pale, funt colour ; 
that gypsum is used to render cloudy while 
wine transpfM'ent ; that an additional astrin- 
gency is imparted to immature red wines by 
means of oak-wood, saw-dmt, and the huske 
of filberts ; and that a mixture of spoiled 
foreign and home-made wines is ©©averted 
into the wretched compound £requently sold 
as genuine old port. Various expedients are 
resorted to for the purpose of eommuKiicat- 
ing particular flavour to insipid wines. Thus 
a nutty flavour is produced by bitter almonds ; 
and the ingredients employed to forox the 
bouquet of high-flavoured wines^ are aw^et- 
briar, orris-root, clary, eherry-laurel-water, 
and elder flowers/' 

There is in this city," he says, a cer- 
tain fraternity of chemical operators, who 
work under ground in holes, caveras^ aad 
dark retirements, to conceal their mysteries 
from the eyes and observation of maixkind. 
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These subterraneous philosophers are daily 
employed in tlie transmutation of liquors, 
and by the power of ma>gieal drugs and in- 
cantations^ raising under the streets of Lon*- 
don the choicest products of the hills and 
valleys of France. They can squeeze claret 
out of the sloe, and draw champagne from 
an apple ; an art which Virgil seems to have 
Jiud in view in that remarkable prophecy, — " 

Incullisque rubetis pendebu senlibut wt/a." 

£ehg. tv. V. 29. 

^ TIm ripening grmpe ahaU bang on erety diorn.** 
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MKAM ALUmK MODBBM ALUM;— USES DISCO TB»T } 
ANCIENT ALUM W0KK8 |— MINES AT CIVITA TSCCmA ; 

JOHN DE CA8TE0 J— MONOPOLY OF THE POPES ; KKO- 

USH ALUM works;— EOMAN ALUM. 



It has been generally supposed that the 
substance which the Romans termed alwMn. 
was the same as that distinguished by m 
under the denomination of alum : but tUia 
affords an instance how frequently names are 
improperly applied without suiicient exami- 
nation. 

The ancients were certainly unacquainteii 
with the crystallized alum of the moderns ; and 
what they called akmm was, in fact, nothii^ 
else than that species of impure vitriol so 
frequently found in mines, and which is ofi 
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little more than vitriolic earth. Pliny, in- 
deed, speaks of blue vitriol being obtained 
in Spain by the process of boiling ; but he 
mentions the circumstance as singular, and 
no trace of any other works for the prepara- 
tion of either vitriol or alum is to be found. 
Neither the Greeks nor Romans, indeed, 
speak of any other than natural alum, and 
every thing related by them coincides with 
the description of natural vitriolic substances, 
while alum is seldom produced spontaneously ' 
in the earth, and some acute mineralogists 
even deny the existence of natural alum.^ 

* TetinieroftlliiisiiieiitioiisasubBt^^ winch 

he discovered in some caves in the islmd of Milo, in the Le- 

T»nt, wJiich place was celebrated for its alum in the time of 

XHodoms Siculufly and Pliny. Tkey m vaults oi about four 

or ftef In hei|^ hicrusled with alum naarly timnighout. 

Tliis alum is formed in flat laminated pieces of about an inch in 

thickness. The solution of this natural alum is sourish and 

0typde ; it ferments and eoagnlates oil of Tartar in the sama 

■itonnnr as punfiad alom» fiom whidi it only dit&m by con* 

taining a larger portion of stony matter. Hie quiO ahim, 

uliicb is also found there^ possesses the same properties. It ic 

0faod in lurge j^aofuets composed of threads as slender as tha 

AoMtmlky of a shining nlw ookmr, and from one to two 

ig^ches in length.** 

Voj/age oil LnmUf tott. i p« 6S.> ad. 1718* - 
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The close affinity between the two sub- 
stances has led to the error x they are both 
neutral salts; both are, from their astrin- 
gent qualities, comprehended under tte 
common description of styptic alts* ; and 
they contain an acid which is in each, callf^d 
vitriolic. Hiey can also be generally em- 
ployed for similar purposes ; they are Dsnft% 
found in the same places ; and the only essenv 
tial difference is, that vitriol is combined 
with metallic earth, of either copper, zinc, 
or iron, and alum with a peculiar white earth 
which bears its name. 

It is, however, true, that the vitriolic 
mineral eavths will sometimes produce alttm, 
or at least that where these abound, there are 
usually other mineral earths, from which 
alum can be obUnned ; but this is a modern 
discovery, and is* due to a chemical proieeflMi* 
with which the ancients were not acquainted. 

One of the chief uses of alum is to fix the 
colours used in dyeing, and to render thei^ 
more brilliant : for this purpose tlie natuMi 
^tlumen was also employed ; but it fell iota 
disuse when the modern invention was made 
known, and to this latter the name of alum 
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wte then dis^ctiVely applied. Real vitriol, 
howey&t, mamtains a superiorily in some 
medicinal qualities^ and in the process of 
dyeing black* 

Of late years^ a preparation of alum has 
bem reeommended as a security agidost the 
desti'uctive consequences of fire, and this 
has been generally considered as a noi^el 
application of its powers. But an inquiry 
into the uses to which the ancients applied 
didr alumm, shows that it was employed 
hr the same purpose, and in a similar man- 
mer ; for we learn from Gellius, that Arche« 
laus, a general in the service of Mithridates, 
washed over a wooden tower with a solntkm 
of it^ and this rendered it so impervious to 
fire, that all Sylla's attempts to set it in 
flames proved ineflfectnal. A similar instance 
is also recorded by Ammianus MarcdMnus.^ 



* lliMecttriouspMsageiareaslbllow 

^ IViitt Sdllacofiatiiscsl et tempore magno edatU copim, ut 
Archolai turrim unam, quam ille intcrposuit, ligneam in- 
eenderet. Venit, acceanti ligua subdidH^ •ubaiovit Gmcoi» 
iSSm admovit; «tia autil din conady minqnamqiiivefiiilC in- 
^ n den ; ita Arobalaiifl omnem roateriam obkvmt ahmrine* 

VOU II. I. 
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It has, indeed, been coiijectured thai Oie 
suto^oce employed on these occaL^ions was 
not alumen, but asbesioSy which has been 
sometimes confounded with atlas-vitriol ; but 
the dillK ulty of covering a building with tbe 
threads of this fossil, and its being soluble iu 
water, render this supposition incredible. 

The origin of our present alum seems to 
have taken its rise in the East ; and the period 
of the invention, though not exactly a^oer-- 
tained, was certainly subsequent to tbe 
twelfth century. Its use in the art of dyeing 
first brought it iato notice : this application 
of it was, therefore, also learned from . tbe 
Orientals, who, notvvitlistanding the advau- 
tages which the Europeans possess in tbe 



Qviod Salla atque nilkes icifabaiitiir* et poatquam non s 

ct^uiit, reduxit copias.** 

Aul* GelL Noct, AtLy lib. xv. cap. IS, 
Perste aggerom altitudine jam ia sublime porrecta, 
chinaeque ingends horrore perculsi, quam ixiinores quoqttt 
aequcbantur, omncs ex m ere vi maxima nitebantur ; et assidue 
malleolos atque iucendijuria tela torquentes laborabant india- 
aum; ea re quod humectis scortis et centoaibus erant opevia 
materiaj plures, ali« unctae alumine diligenter^ ut%nis^ 
eas laberetur iiuioxius.** 

Amm* Marcd., libw xx« cap. 15L 
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moderu improvements in . chemistry, still 
retaiu a superiority in the beauty and durabi- 
lity of some of their colours. The earliest 
of these alum works are said to have been 
. established at a place called Rocca^ in Syria^ 
the exact position of which it is nmv difficult 
to determine ; but it is probable tliat it was 
either Rocca on the Euphrates, or Edessa in 
Mesopotamia, which is also sometimes called 
Itoccha. The point, however, is of no fur- 
thei^ importance^ than as it is by many sup- . 
posed that the common name of roch-alwn 
was thenee derived, and not, as others think, 
from alun-de-roche^ or rock-alum, from this 
substance being sometimes obtained by the 
process of boiling mineral stones. Towards the 
middle of the fourteenth century, there were 
alum works in the neighbourhood of Con- 
stantinople, at Trebizond, anH in various 
parts of the Levant^ und iu the reign of the 
Emperor Constantine II., in the following 
century, there was a celebrated manufactory 
at FoyaNova, in the vicinity of Smyrna, from 
which this country and the greatest part of 
Europe was then supplied. Of the latter a 

I. 2 
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description has been recorded by Duca^^ 
from wWch we learn that the stones found 
on the neighbouring mountains were calciiMd 
and wdnced to a powder, which was after- 
' wards boiled until a residuum was formed, in 
substance Hfce coagulated milk ; Oite was thw 
poured into vases, and allowed to subside 
during four days, at tile end of which perioA 
the alum was found congealed in resplendeat 
crystals around the edges and at the boMw» 

of Hie vessels. 

It seems probable l4mt the first atuai works 
in Europe were establiriied about the year 
1459, in the Island of lochia, on the coait «f 
Tuscany, by a Genoese merchant named Bar*' 
tholomew Perdix, who had learned the art at 
Rocca; but the most ancient in exiatonce 
are those still carried on in the neighbour- 
hood of Civita Vecohia, in the £ccle^asti€al 
States. The founder of these was John de 



• 'SkM Jhieai must not be coofiiimded witfi the Tteo* 

dore Ducas,'* whose name has been lately affixed to some 
amusing but fictitious travels. The work alluded to in the 
text 18 enUUed Hiaima JByzanHnth rt$ impem GnMfHuK ^ 
lot eompUetem a JMamna MMcfs 7. ud Mikhtmtmn i7. 
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Castro^ the sou of a celebrated lawyer^ wbo 
flourished at Padua in the beginuiag of the 
fifteenth century. He had been estaUis)^ 
merchant at Constantinople^ where he 
acquired a considerable fiHrtone by dyeing 
Italian clotb^ which in those days was senD 
there expressly for that purpose ; but having 
lost all lus property when the city was taken 
bjr tke Turks under Mahonet IL, m 14&3, he 
returned to his native country, and obtained 
the oBee of Commissary of the Revenues c£ 
tbe Apostolic Chamber. This gendemim, 
having observed libat the grass <m the moun- 
tains in the vieinity of Tolfics in the before- 
mentioned district, had a peculiai* colour, 
and that some white stones of a mineral aft^ 
pcai*ance were impregnated with a saline 
taste^ ooiqeetmred that they oonlauied alum, 
and made the circumstance known to his pa- 
tron Pope Kus II. But his difioovery was at 
first looked upon as the visionary dream of 
an enthusiast^ and it was long b^ore the ne- 
cessary experiments were made, in order to 
ascertain its correctness. When this^ how- 
ever, was proved^ it was.haiied as a victory 
ov«r the Tttrks^ to whom lai^e sums were 

I- 3 
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aimually paid for the alum used in dyeing ; 
and de Castro was not only rewarded with 
a portion of the profitH^ and elevated in ran4cy 
but was even considered worthy of a statiii*; 
wbicU was accordingly erected to him, ia 
Padua, with the inscription — Jbanmi de 
CasirOj AhimiHis inventori.* 

The large revenue which soon flowed into 
the Apostolic chamber from the sale of alum^ 
induced many persons to search Italy fo^ 
aluminous minerals ; and^ as they are found 
in many parts of that country, uumerous 
works for boiling them were speedily €Sta« 
bli^bed. The Pope, however, understood bis 
own interest too well to allow of these beings 
carried on i and, besides, used every means 
in his power to secure a monopoly by prc« 
venting foreigners from obtaining a know* 
ledge of the process. The price, however, 
was gradually raised to such an exorbitant 
height, that the other nations of Europe 
again began to purchase it from the Turks ; 
but his Holiness then called religion to hiai 
aid, and announcing that the profits of fais 
aluiu u ere to be applied to the defence of 
the chui*cb, be prohibited all Christians firoMi 
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purchasing this.ur.ug of the iufidels, iiiulcr 
pain of excommiuiication. Succeeding Popes 
tCbUavved this pious example^ aud the.iluly. 
See continued in posses&ton pf its monopoly 
until tiie doctriui^s of Lutlier taught heretics 
no longer to dread its malediction. 

In England^ the first alum?works were ,es>. 
tablished towards the close of the sixteenth 
nentury, and are thus mentioned in Pen- 
nant's Tour inScotland ;— The alum-works 
in this country are of some mitiquity ; they 
were first discoverec 'u tlie reign of Queen " 
Elizabeth, by Sir Thomas Chaktter^. who ohr 
serving tiie trees tinged with an unusual 
colour, made him suspicious of its being owr 
iog to some mineral in the ujeighboui*houd. 
He found out that it abounded with an alumi- 
nous salt. At that time^ the English behig 
strangers to the method of managing it, there 
is a tradition that Sir Thomas was obliged to 
seduce some workmen from tlie Pope's alum . 
works near Rome, then the greatest in Eu- 
rope. If one may judge from the curse 
which the Pope thundered out against Sir 
Thomas aud the fugitives, he certainly was 
nol a little enraged, for he cursed by the 

V 4 
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very form that Eruulplius has left us, and 
not Yuted a tittle from that most comprehea* 
sive of imprecations/* The first pits were 
Otoborougb^ ia Yorkshire^ the seat of 
the Chalouers^ who still flourish there, not- 
withstanding luft Holioess's aaaAmna,'' It 
is not a little remarkable that, since that 
pwiod, the prc^rietors of the £ii|^ish works 
have farmed those of the Roman Pontiff, and 
even inereased the ben^t that the Holy See 
formerly derived from them: they employ 
about two hundred men; the produce is of 
a superior quality, and bears the highest 
price in the different markets of Europe, 
where it is w^ known under the denomi- 
nation of Roman alum* 



* " Imjyrecatioyis.'* Sucii of our readers who may not choo^^e 
U» search into £rnul|)bu9i wiU lUid Uie farm at fuU 
in JVittram Shamfy0 
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fSOlXRTIBS OF aUICKSfLYBR;— AMALaAH;^F££UVIAN 

mines; — ALONZO fiABfiA, 



Quicksilver is well knowa to unite very 
readily with almost every metal^ and, when 
added in large quantities^ to farm a paste^ 
capable of being kneaded^ which is called 
amalgam. It is likewise of great utility in 
decomposing gold and silver from the earth 
and stones in which they are buried^ as it is 
incapable of uniting with earth, on account 
of its beuig a metallic substance. The amal* 
gam is squeezed through a piece of leather, 
which contains the gold and silver, mixed 
with a certain quantity of the q^uicksilver, 
which is separated from the former metals 
by evaporation caused by fire. Amalgam 

h 5 
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made with gold serves also to gild other me* 
tals, if rubbed over tbem, and afterwards 
heated until the quicksilver evaporate. 

It Is generally supposed that the use of 
quicksilver was first discovered in Spain about 
the middle of the sixteenth century ; but 
Pliny assures us that the ancients were ac^ 
quainted with aniali^am, both for separating 
gold and silver from the particles of earth 
witii which it is surrounded, and for gilding. 
Vitruvius also mentions the manner of sepa- 
rating gold from cloth, by fire, after it has 
been* interwoven with it j the ancients, how- 
ever, used always to lose the quicksilver by 
evaporation, which is now preserved by means 
of a retort. 

The gold found in rivers is likewise sepa- 
rated from the sand by means of quicksilver, 
which method was probaby known in Ger- 
many, prior to the discovery of the mines in 
America, as, in the year 1582, John Michael 
Herberer described this operation as he sHw 
it practised at Selz, ncm Strubburg, where 
quicksilver had been long employed for die 
purpose of washing gold. 
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Mer cuiy was first introduced into P^u^ in 

the year 157 1> for the purpose of refining the 
silver found in the mines, by Pero Fernan- 
dez de Velasco, who had studied this pro- 
cess at the smeliing-houses in Mexico, where 
it had been long practised. Quicksilver was 
found to be contained in the red earth of 
Peru called limpi, — which the Indians use for 
paint, but which is, in fact, native Cumabarj— 
by Henry Garces^ who thus laid the foundation 
of the quicksilver mine?, which were after- 
wards employed with such success for refin- 
ing silver by Vcla^co.* Quicksilver was a 
free article of trade until this period, when it 
became the exclusive property of the Crown. 

A work on metallurgy, and the use of 
quicksilver in refining gold and silver, w^as 
written by Aionzo Barba, a clergyman of the 
thurch of St. Bernard,, at Potosi, in the year 



• Tbei.e mines are situated in an exteiiiihc ridge of moun* 
Ittiuty at no gneat distance from the city of Lima, and are 
caUed HuaaeavelicfL Their discovery is fuily related in the 
HiUaria naturale e morale deUe Indie, of the Jesuit Acoeta ; 
a work which abounds with curious and valuable iiiToriiia- 
lion» 

1.6 
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who \m by sQme writers bj&^a supposed 
to be the inyeator of aimtlgmnation. He 
discovered tbe process by mere accideut ; fox 
being deshroys of fixing quicksilver^ he mixed 
14 witih fine poimded silver are> dwl sooa 
found that the mercury bad atlaracted every 
particle of silver to itself which presented 
him with the idea of refining metafes by meaus 
of quicksilver. This experiment he made in 
the year 1609^ but he was probably unac- 
qua^ated ^t that time with the smelting- 
works in America^ and does not appear de- 
sirous of claiming the invention of amalga- 
mation as practised in that country. The 
book^ though published at that late period of 
the art, and notwithstanding there were 
m^iy superior treatises on the same subject 
already publislied in German, was considered 
of such importance by the Sp^miards^ as con- 
taining all their metallurgic secrets, that 
they eiMleavoured to suppress it; and it ac- 
tually became an object of attention to the 
British ambassador, who having obtained a 
co^jy^ as a great rarity, commenced a translar 
tion of it into English, but only complete^ 
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the first part. This version was afterwards 

published in London, in 1674, under the title 
of The first Book of the Art of Metals, in 
which is declared tfie manner of their Genera'- 
ikm, and the concomitants of them ; tvritten in 
Spanish by Albara Alonzo JBarba, translated 
tj/i BAwwd Marl Sanduricb.'* 
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IIIKE&AL acids; — WATIR 01' MXU£; — PHILOSOPHER'S 
STOKE ; — A<IUA-CHBY8ULCA ; — SEPARATION OF TH* 
PRECIOUS METALS VAPOUR OF AQUA-fORTIS ; IK- 

PRODUCTION or THE MODERN METHOD OF HEFINIMG. 



It is not ea^y to trace the earliest mention 

ot' mineral acids among the writings of the 
ancient chemists. They had, indeed, at a 
very early period, discovered various acid^, 
tl^e virtues of which they highly extol 5 bat 
they generally endeavoured to conceal the 
process by which they were obtained ; and 
either with this view, or from ignorance oi 
the proper method of extracting them in a 
pure state, and of distinguishing their several 
qualities, their receipts are found to be so 
confused and contradictory, that it is fre- 
quently difficult even to conjecture to which 
of the known acids they refer. 



Digitized by Google 



AQUA-fOKTlS. 23t 

'The oldest intelligible account of aqua^ 

fortis appears to occur in the writings of the 
Arabians* or at least in those of the pupils of 
Arabian chemists, amongst whom Gcber 
fiteems to be the most ancient. The period at 
which tliis author wrote is, iiovvever, uncer- 
tain ; some have ascribed it to the eighth or 
ninth century, and others, with more ap- 
pearance of probability, to the twelfth. The 
age in which the Greek alchymist Syilesius 
lived is also unknown ; but it is apparent 
that he borrowed largely from tiie Arabians. 
A manuscript copy of his works was preserved 
in the library at Venice, from which some ex- 
tracts have been published, in which men- 
tion is maile, among the chemical solvents, 
of the water of nitre, which may probably be 
considered as aqua-fortis. The German monk 
Theopliilus, aho a very early writer, likewise 
speaks of a liquid which dissolved all metals ; 
but the date of his works is equally unde- 
termined. Some vague traces of aqua-fortis 
are, however, to be found in the works of 
the chemists of the thirteenth century : Lul- 
lius, who died at a very advanced age in 
1315, is said to have produced it from salt- 
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petre with the addition of vitriol } nxA U^H 
ValeiUiD^ at a later . period^ was acquaiat^ 
with a process for the same purpose.* 

There is aa old traditioa that this acid was 
first employed at Venice in the analysis oC 
the noble metals i it was in use tliere at the. 
period of the discovery of America, and wa% 
chiefly aj^lied to the separation of the gol^ 
from the Spanish silver, by which operatkwi 
vast wealth was acquired. Hence arose a 
very prevalent report that the Venetians ha4 
discovered the art of Btakiug gold ^ aud^ ifir 
deed^ the gold refiners of every country were 
for a long time generally supposed to Ue in 
possession of the philosopher's stoue. The 
epoch of the introduction into Venice of this 
manner of separating metals, instead of that 
by fire, as more anciently practised^ is> how- 
ever, as uncertain as that of its origiual dUt 
covery, and we only know that it is spokea 
of ill a work, published by William Bude, in 
as a recent invention^f In this book . 



* For some account oi JiasU Vakntmi^ see tU^ Art* 
t Budit** He Am^ fid. tib. ui. p. 101. 
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its iir$t employmeut in France is ascribed to 
one Le Cointe, a man of low extraction, who, 
late in the fifteenth, or early in the sixteenth 
century, began to separate gold from silver 
^y means of a liqnid called jiquu Chrymlca; 
and it is remarkable that, with its assistance, 
he could not only divide the smallest particle 
of gold from silver or any other metal, but 
ev^n remove the gilding from vessels without 
injuring them ; which would prove that aqua^ 
regia was also then known, as without it that 
operation could not be performed. He could 
extract the silver from the finest gilt wire, so 
that the gold would remain in the form of a 
tube, and the silver being dissolved by the 
aqua-fortis— *which in this case must have 
been the liquid employed, — was afterwards 
aeparated from it by another process. 

By this art he Cointe realized a large for* 
tune; but its exercise was considered not 
only unhealthy but dangerous, and it is said 
that, when he bad beeome rich, he used to 
eutrust the execution of the work to a servant, 
whom he directed at a distance, in order to 
avoid tlie pernicious fiunes arising firo^ 
the effervescence of the corrosive liquor. 
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The vapour of aqua-fortis, or even that of 
saltpetre alone, is doubtless injurious to the 
conMitution^ but the dauger to be appre- 
hended has been exaggerated, probably with 
a view to deter people from attemptiug to 
discover the secret of tlie art, as well as to 
enhance the value of the production ; and 
hence have, in a great measure, arisen the 
stories which are told of masks being used in 
some chemical operations, although it it 
evident that they can only protect the eycs^ 
and not the lungs.* 

After Le Cointe*s death, his son, who il 
appears was then the only gold refiner in 
Paris, sold the secret to the Mint ; and there 
is a decree of Francis I., issued at Blois in 
1540, raising the value of the coin in conse- 
quence—'^ in order to defray the expense of 
the assaying water/' 

From these facts it would appear, that this 
method of refining was not known in Burope 
until late in the fifteenth century, although 



• Respecting; *' the use of ^nasks in chemical opcraliunSy** ^ec 
the account of Uie deatli of the Chevalier de St. Croiatf in ibt 
•rticte Stow Poiion**' 
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iome authors pretend that it was practised in 

France so early as 1403^ in which year let- 
ters patent were granted at Paris to one 
Doininicli.Honeste, a Genoese^ for the sepa- 
ration of gold and silver i^^pmr dSpariir les 
matihres d*or et d' argent'') ; but there is na 
proof that he employed any other than the 
ancient mode. Whether it was known to 
the Arabians is questionable, as their know- 
ledge of aqua-fortis has not^ as we have 
already seen, been accurately ascertained ; 
although from their early acquaintance with 
the properties of nitre, it is probable that 
this liquid was obtained by them at a very 
remote period. 



( 336 ) 
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NATURAL pearls;— ARABIAN METHOD OP PftODUCIKO 
PEAJILS CHIMSSE MBTUOD ; — r£A&L*OYSX£B X^t^ 

PKOCESS OF MAKING FAL85 F£ ABLS ;^P£JlIOXI OF TSm 

Diicovj&iiy AKs<^>oT£. 



Natv&ax* pe^ls are caJicareous e}^crescQuc6«^ 
which are found as well in the bedtot ttik 

the shells of several kinds of crastaceous fish. 
The supposition that they are only prodiieei 
in one peculiar species of oyster is a popufaur 
error: they have been discovered in tlie 
shield of the sea-hare (the aplysea d^Uam <at 
Xlm sy sterna natural) y in some kinds of mus^ 
clesi and even in the common Colchoelii 
oyster. The delicate lustre which they derive 
from the enamel with which they are W» 
crusted, has ever rendered them favourite 
ornaments of the fair-^sex ; and so ancieiH k 
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their use^ that we find them alluded to a» 
articles of valney in tlie Scriptares.* 

It is well known that they were considered 
by the ancients among their roost costly 
jewelry ; but as we learn from the elder 
Pliny, that they were worn in the time of 
Nero by the wives of even the inferior public 
officers^ and as it has been ascertained that 
the Romans were not acquainted with the 
art of making false pearls^ it seems probable 
that some mode had been early invenled to 
hasten, or perhaps even to occasion, their 
mitural formation* This art, indeed, is known 
to have been practised in the ^st centuries of 
the Christian sera by the natives of the shares 
oi the Ked Sea ; and we are told by Philos- 
tratus, in his life of Apollonius, that it was 
effected in the following manner 

^^Tlic Arabs first poured oil upon the sea, 
which it is well known has the effect of calm- 
ing the agitation of the waves^ and conse- 
quently of rendering the water more tnuM« 
parent at the bottoiu.f They then dived ia 



• Scr^tures, Job, ch. xxviit. v. 18. 
f See the reamks oa this subject in the article Diving-* 
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those spots where they knew the fish were to 
be found, and enticed them to open their 
shells by rubbuig them with some kind of 
oiiituient as « bait; w^hich having effected, 
they pricked them with a sliarp iustrument, 
having first placed near them a vessel hol- 
lowed out in various places into tlie form of 
pearls, iuto which moulds the liquor which 
flowed from the wound was received, aiul 
there hardened iuto the shape, colour^ and 
consistence of the native gems.** 

No explanation is given of the necessity 
for performing this operation under water, 
instead of catching the animal and carrying 
it to the surface ; nor is it said w*hether the 
vessel in which the pearls were thus formed 
was left in sea^watcr, or exposed to the air* 
The art is now lost, and we are not yet sufll* 
clently acquainted w*ith the nature of shelt- 
fish to be enabled to determine the degree of 
credit due to the account ; but a process Httl 
employed by the Chinese to cause a peculiar 
species of the muscle to produce pearls, seenu 
to couhrm the account given by PhilostratiB.* 



* Philostrat. in vita. ApaiQcn* lib. uL c. 57. 
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At the comiiiencement of summer^ when 
the muscles rise to the surface of the water 
aad opeu . their &liell:^, a few small beads of 
mather-of-pearl, strung together on a thready 
are thrown into them. At the close of the 
year, the muscles are drawn up and opened, 
when the beads are found covered with an 
enamel in all respects similar to that of re&l 
pearls. Sharp bits of wire dropped into the 
<;hells have also been found encrusted in the 
same manner ; and it has been coqjectured 
that the fish had covered them Avith this sub- 
$tance to protect itself against the points. 
It is also certain that the pearl-oyster pos- 
, sesses the power of filling up any small open* 
ia^s made in their shells with a calcareous 
sabstance which assumes, the figure of the 
oritice ; and pearl-fishers are aware that those 
shells which are rough and irregular usually 
iron tain pearls. But it must likewise be 
admitted, that the most valuable pearls are 
not found adhering to the shell. 

. In 1761 5 the celebrated Linnaeus declared 
tUat he had discovered the art of forcing mus- 
cles to produce pearls, and shewed several 
which he averred to have been thus obtained. 
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He, however, disposed of the seAet to a 
merchaal; at Gotheaburgh lor the moderale 
sum of about two bunded guineas, and tha 
heirs of this gentleman again oSexed it &>r 
sale in 1/80 ; from which we may conclude, 
that however curious it might have beea^ and 
interesting to a naturalist, it was not very 
profitable as a speculation. 

It has also been asserted, that pearls are in 
themselves prolific ; and some exparlme«ls 
are even said to have been successfully ma^e 
on their reproduction and growth. It is, 
however, quite certain that nothing beyond 
conjecture has been ascertained on thb aub- 
ject, although the term seed-pearl' ' is 
thought to have arisen firom its being the sop- 
posed germ of a larger jewel, rather than 
from its own diminutiveness. 

The value always set upon pearls has occa- 
sioned variws attempts to imitate tl^m. At 
first it was thought that large pearls might be 
made from those that were sniaU or broken, 
and receipts have been published by whieb it 
is pretended tliat object might be effected; 
but it is impossible to impart to the pnlw^ 
rized substance either the hardness or 
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Iifetre of the original. In the beginning of 
the sixteenth century the Italians inv.ented 
hollow glasts beads^ which were incrusted 
internally with a pearl- coloured varnish j 
but the sale was prohibited by government as 
being fraudulent. Solid beads of coloured 
glass were then invented, and afterwards, 
small balls of wax and gum covered with 
enamel, which last are still occasionally used. 
At length the most approved mode of imita^ 
tion^ now adopted^ and which approaches in 
appearance very near to nature, was accL«* 
dentally discovered in the following manner. 

A bead manufacturer at Paris happening to 
remark, that when the small fish which 
we call the bleak {cyprynus albemus) was 
washed^ the water was filled with fine 
silver-coloured scales^ it occurred to him to 
reduce these into powder, and to employ it as 
an enamel. The experiment succeeded, and 
produced all the lustre of the finest oriental 
pearl; but it was found that, when exposed 
to heat, it separated from the beads and 
adhered to the skin. To remedy this incon- 
venience, and at the suggestion of a lady, 
hollow glass beads were coated inside, in the 

VOL. II. H 
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ancient manner already mentioned, with this 
powder, which obtained the name of essence 
of pearl 5 and thns was brought to perfec- 
tion an elegant invention, of which the fol- 
lowing account wfll give a tolerably accurate 
idea. 

Of a peculiar kind of fine glass, of a blue- 
ish tint, slender tubes are formed, which are 
then blown into small hollow globules j and 
the better to imitate nature, the artist 
gives to some of these, small blemishes, like 
those occasionally seen in real pearls. In 
order to incrast Aese, he mixes the essence 
with melted isinglass, and blows this varnish 
into each bead with a fine glass pipe, diffusing 
it equally over the internal surface by imme- 
diately placing the bead thus prepared in a 
. vessel suspended over the table at which he 
works, and which he keeps in constant mo- 
tion with his foot. To render the beads solid, 
they are then filled with white wax, and, 
being perforated with a needle, they we 
threaded in strings for sale ; but the holes are 
first lined with thin paper to prevent tlie 
thread from adhering to the wax. 
Four thousand of these little fish will 
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scarcely produce a pound of scales^ from 
which not more than fi>ar ounces of peaii- 
essence can be obtained; and as this soon 
-becomes putrid, great inconvenience was 
often occasioned by the necessity of using it 
iminediatdljr. Attempts' were made to pre^ 
serve it in spirits of wine and in brandy^ but 
these corroded the particles^ and destroyed 
their lustre, and it was long before the im- 
porlaiit discovery for this art was made, that 
it can be kept without injury in volatile alkali. 

The person to whom the ladies are in- 
debted for this invention, was called Jaquin ; 
and his heirs, not long since, perhaps stilly 
continued the business at a considerable 
manufactory in the Eue du petit Lion, at Paris. 
The date of the discovery is not^ however, 
precisely known: it has been ascribed by 
0ome writers to the reign of Henry IV., and 
by others to the year 1656 ; that it was prac- 
tised with success in 1686 we may presume 
from an anecdote in the Mercure GiUlant of 
that year, in which it is said, that a certain 
French marquis had insinuated himself into 
the good graces of a young lady by the pre- 
Bent of a necklace of pearls valued at 2,000 

m3 
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Uvres> but which proved on inspectfon to he 
Alse, and had been purchased for three louis. 

Other modes of unitatioa, or improvements 
on that of Jaquin, are said to have been dis- 
covered within these few. years in England ; 
but if so^ the inventors have not made ,tbem 
poUic. 
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OEIOIN OF BALLOONS $— »IIB88B&t XOMTeOLFna, CBASUS 

AKJD AOBEEX; — ^FIAST AEEIAL VOYAGE; — ^DESCBIFTIOM 
Oy TttB BALLOON ; ^riLATBS BB EOSIBB ;-»LmABDI ; 
. BLANOBABD iRBLDON RBgT ASCBNT IN SNALAND ; 

/&ADLSB;«~aAANWN;— TH£ FAftACHUTik 



♦ 

Thb idea of rising in the air was familiar 
to the ancients^ as well as to the modems^ 
and various schemes were at diflferent times 
devised for effecting that object. But these 
Were ail upon mechanical principles^ which 
have been proved incapable of answering 
any useful purpose, and no attempt at aeros- 
tation was made until a Portuguese friar, 
named Guzman, contrived, about a century 
ago, to launch a paper bag into the air; 
which, however, fell, after attaining a very 
moderate elevation. We have no particulars 
of this experiment, nor did it lead to any 

m3 
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ftither result^ and the sulgect seems to batir 

been dropped until the late Mr, CavendishV 
discovery of the specific gravity of infiant^' 
mable air again brought it into notice. Tbt 
possibility of raising a bladder filled with tirfa 
air through the more dense atmospheric air 
was then suggested by the ingenious 0f» 
Blacky of Edinburgh^ and some experimema 
were tried by Mr- Cavallo ; but the honoar w 
having made the first real balloon belcmgs lo 
Messieurs Stephen and John Montgolfier, 
natives of France^ and in that country tho 
Invention was brought to perfection. 

On the 6th 4^ June ]783f tke'difiwoH 
states of Vivarais were assembled in the small^ 
town of Annotiay^ when they received an tsk"^ 
vitation from Montgolfier and his brother, 
proprieton$ of a large man^fi^ctory of 
in tiiiat town^ to be present at a physical e^ 
periment whieb was to be made on tlM day« 
In the public square there was suspended a 
sack thirty-five feet in height^ made of find 
paper lined with linen^ the numerous folds of 
which indicated that its interior was li<^oW^ 
-or only contained atmospheric air in equ9»>* 
brium with the exterior air* But scarcely 
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w«ft Ibe sack filled by a certain process whii^ 
tbe brothers puposely kept secret, than it 
took the form of a majestic baUoon^ which 
swelled gradually, balanced from side to 
i^d^ and tended to ascend. At lengthy be- 
ing freed, it soared above the heads of the 
spectator^ and in less than ten minutes at* 
tained the height of more thau one thousand 
flttboms firom the earth* when it descended 
alowiy^ after having described a space of 
Mran thousand two hundred feet The ex- 
periment was afterwards repeated at Avig- 
non, and a car being attached to the machine^ 
fome live animals were sent, up in it^ and 
descended without having received any m* 
jury* 

The ideas of genius are of an astonishing 
•impUcity. By meditating upon the ascen* 
don of vapoiurs in the atmosphere, and upon 
tbtf r taking the fonnl of clouds, the secret of 
raiding a machine into the air was discovered 
ta oonsist in enclosing a fluid, in any light 
Teasel of less weight than the atmospheric 
«ir. After some consideration upon the man- 
ner of obtaining this fluid, the following 
method was adopted as being the most simple 
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and the least expensive. A pan of tire placed 
under the cavity of the balloon, introduced' 
this fluid lighter than the atmospheric air^ 
rather diminished the'weight of the interior' 
air by rarifying it. It was in this manner 
that the problem was resolved, but the liiode 
of executing it still remained a secret to all . 
but the inventors. • • 

! In the.mean time^ Mr. Charles^ a celebratdl 
physician and professor of experimental phi-" 
losophy, ' invented a new and more safe m6» 
thod of ascension. Having filled a globe of 
thin silk— varnished over with the elastic 
gum commonly called Indian rubber^ disi* 
siolved in oil>— with hydrogen gas, or inflame 
mable air, it ascended from the Champ de. 
Mars, in the presence of a multitude of spec- 
tators, and descended at about fom* leagues 
from Paris. '* 
Shortly after this^ Montgolfier and Im 
brother, aided by two brothers named Ro- 
bert, ingenious mechanics, having constructed 
an aerian bark that was considered both con- 
venient and safe, the celebrated Pilfttre de 
Rosier, professor of physic, accompanied by 
the Marquis d'Arlandes, ascended on the 21st 
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November 1783, before the Court, at tbe 

Ch&teau de la Muette, in tiie Bois de Bou- 
Ic^gnc, and after having traversed tbe Seine 
and Paris, descended slowly at the butte aux 
Cailles, The voyage was not more than four 
or five thousand fathoms j but it was suffi- 
cient to demonstrate the feasibility of the pro- 
jecty and the intrepidity of the. act confers 
eternal honour on the memory of the daring 
adventurers. The balloon employed on this 
memorable occasion was of an oval shape, 
seventy^four feet in height, and forty-eight 
in diameter, and was superbly ornamented* It 
contained a gallery suspended underneath 
for the accommodation of the aeronauts, in 
which there was a grate, with a supply of 
liiel^ by means of which the machine might 
be kept in the air at pleasure : the weight of 
the whole apparatus was upwards of one 
thousand six hundred pounds. 

Ou the first of December 1783, Messieurs 
Charles and the hrothcrs Robert iiscsnded 
firom the garden of the Tuilleries, and after 
haying traversed a space of about nine 
leagues, descended in safety in the plains of 
Nesle^. The machine in which they ascended 

M 5 
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#Bi considerably smaller than tKat vtmA 4lk 

the former occasion ; and differed from it in 
this important particular^ that it was fiUeil 
with inflammable air, which, being much 
lighter than the heated atmospheric aliV 
possessed many advantages over it. This 
invention, therefore, superceded the forttiaS 
and has been adopted, with some imptrove* 
mentB, on all sabsequent occasions. 

On the 23d of January 1784, Prince Charley 
son of the Prince de Ligne, Counts Imrtadh 
$in, Dampierre, and La Porte, the two Mon^ 
golflers, PilAtre de Rosier, and a celebrated 
mechanic named Fontaine, asc^ded toge* 
ther at Lyons, and descended after a voyage 
of fifteen minutes. 

Sometime afterwards, Pilfttre de Rosier, 
whom we liave already mentioned, accompa- 
nied by a physician named Remain, ascended 
at Boulogne-sur-Mer, intending to land in 
England. A short time after their ascent 
ithey were observed busily employed in open- 
ing the valve, and evidently anxious to get 
down; but before they could accompliidi 
their object the balloon took fire, and des- 
cended so rapidly, t;hat both the unfortuiletft 
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These were the chief aerial voyages made 
M that period ia France. In fingland^ the 
first attempt of the kind was made by Vin- 
oeot Lunardiy an Itidian^ who ascended on 
the fifteenth of September 1784, from the 
artillery ground in London^ and descended 
near Ware, in Hertfordshire* His balloon 
was formed of oiled silk, and was thirty-five 
feet in diameter. The gallery was attached 
by means of a net which was spread over the 
upper piu'ty and from which cords descended 
from which it was suspended. The machine 
had no valve | the inflammable air was intco^ 
duccd through au aperture in the lower ex- 
(remity> which terminated . in the form of a 
pear^ and the gas with which it was filleil 
was produced from zinc by means of vitriolic 
acid. The first Ent^lishman who ascended in 
m balloon was Mr. Sheldon^ professor of ana* 
tomy at the Koyai Academy^ who accompa* 
nied a Frenchman named Blanchard. They 
rose from Chelsea;, and descended, after - 
IFavendng about fourteen miles^ when Mr« 
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Sheldon Was landed . and Blancbard havimr 
re-ascended alone^ continued his voyage to 
Rumsey^ in Hampshire^ being a distouceof 
seventy-five miles from tlie point of starting. 

Mr« Sadler^ of Oxford^ next ascended fswt 
that city^ and accomplished a distance of 
fourteen miles in seventeen minutes. Afiw 
him. Admiral Sir Edward Vernon, accompa- 
nied by Count Zambeccari^ went from Lofr* 
don to Horsham^ in Sussex, in less tliaa dx\ 
hour. 

But the boldest attempt was that of Elau* 
chard and Dr. Jefferies^ who actually crassed 
the straits of Dover ou the 7th of January 
1785, and landed in safety near Calais. They 
ascended from the eliflf at Dover, on a clear 
frosty morning, with a &vorable, but scarcely 
perceptible wind. After the balloon >vw 
launched, it was found insufficient to support * 
the weight with which it was freighted, an4 
it became necessary to throw out nearly aU 
the ballast j it then ascended slowly, b«it 
when about midway across the channel, it 
began to descend so rapidly that the travellers 
were under the necessity of throwing out not . 
only the remainmg ballast, but every poctabla 
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attiete in file ear ; and this proving ineffec- 
tual, they were even reduced to strip them- 
fSeives, when at length it again rose, and re- 
lieved them from the apprehension of te»* 
Bllnaling their voyage in the ocean : u danger, 
we may remark, which was on two subse- 
qodnt oeeasions very narrowly escaped by 
Mr. Crosbie and Major Money ; the one at- 
traipting to cross the Irish Channel, and the 
other to traverse the German Ocean. 

Blauchard, a few months afterwards, made 
a ^rd attempt, which is remarkable for be- 
ing the longest aerial voyage that has yet been 
aoocmiplishecL He ascended at Lisle, and 
travelled three hundred miles betbre the 
battocm descended. About the same time 
Mr. Baldwin ascended from Chester, and 
afterwards published a very interesting ac- 
count of his voyage, which may be found 
dc»»ted, together with much curious infor- 
mation on the general theory and piractice of 
aerartation, on a work by him entitled aero- 
pediai/ 

From this period we hear but little of 
baUoons for several years, until another 
Frenchman, the well-known Garnerin, again 
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excited p«bUc attentimi to the aloiwt^iMr^ 

gotten subject of aerostation. This gentle- 
man made his first ascent at Paris in the year 
179B, accompanied by a female, \rtM*, wt 
beMeve, afterwards became his wife^ and 
qaently repeated the hazardous experiment 
alone. He visited England in the eummeroC 
1802 ; and, ascending at Ranelagh^ alighted 
at Colchester, a distance of rfxty miks, hai 
tliree quarters of an hour. This voyage is 
not alone remarkable as having accomplished 
the greatest distance in the shortest time, 
but us having established the fact Ibat the 
real velocity of the wind is much greater than 
had been commonly imagined. 

Intrepid and adventurous as ttiat spirtt 
must have been which £rst undertook to ex?» 
plore the regions of the atmospliere in a 
balloon, it remained for M. Garner In to 
exceed all his predecessors by the daripg 
boldness of his» descent in a parachute. This 
esctraordinary experiment was made m Loi>- 
don, and the following is the mode in which 
It was performed 

The balloon was of oiled silk, of the usual 
form, and covered with a net, from whicii 
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nfe«:ptoceeficd, whieh wtn joined together^ 
aiew feet below the under part, ia sueU mm- 
Mr as to form coUectively but one rope, from 
which the parachute wa» suspended* Thb 
SMehfaie was in the f<Mrm of a large canvas 
mmbrella, thirty, fieet m diameter, but wilj^ 
4at rtb»» and with a hollow tin tube in lieu 
of a handle. Several ropes^ <tf about thirty 
ftfet in length, were stretched from the edge 
of the parachute, and terminated in a knot^ 
to which was Lung a deep circular basket, in 
which M. G^umerin placed himself The single 
rope which has been described as proceeding 
Afom the net that covered the balloon, passed 
through the tube which formed the handle of 
tbe parachute, and was fiutened to the bas* 
ket; so that by cutting this rope the para* 
ehute would be separated from the balloon, 
and in falling down, would be expanded bf 
the resistance of the air. The use of the 
tube was to prevent the suspending rope from 
becoming entangled, and to keep the basket 
at a certain distance from the canvas. The 
balloon ascended majestically from St* 
George's Parade, in North Audley Street, 
and in about eight minutes' time reached to 
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such an immense height, that althoiigh the 
morning was beautifully clear, the spectators 
could only just discern the basket ; wheii^ al 
that moment when every eye was contem- 
plating the object, M. Gamerin out the ropc^ 
and the parachute suddenly dropped with a 
velocity that threatened to precipitate him 
instantly to the earth. A moment afterwards, 
however, the canvas expanded; the deficent 
became gentle and gradual, and the aeronaut 
landed in safety in a field near Pancras. He 
was conftised, and somewhat disordered in 
the stomach, which was attributed to the 
extraordinary motion of the parachute, which 
vibrated in its descent like the pendulum of a 
clock J and to some strong shocks which the 
basket received on touching the earth ; but he 
soon recovered his spirits, and his health was 
unaSectcd, 
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FLVMBAQOi-^UUDBK 0TTU8 ILACK-LBAB PSHCIXJ; 

MINKS OF LEIZERSDORFI AND BOftRO WUALB |'-"*WAJ) J— 

SPANIBB AND fUBNCH PITS ; — ' CftATOlTl ; — IHDXAN 

♦ 

BlUUUEIka 



It would be of some importancej were it 
possible, to ascei taiQ exactly the period when 
black-lead Was first used, as the aatiquity of 
manuscripts ruled with this substance, or of 
drawings made with it^ might then be deter* 
mined. 

Peneils are here alluded to, formed of that 

metal called plumbago or molyhdmna^ al- 
though a distinction has been drawn between 
these names by modern mineralogists* It has 
been supposed that the use of this metal is as 
old as certain manuscripts in which lines^ 
often exhibiting a bright lead colour^ may be 
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clearly distinguished; but this opinion mayb]^^ 
easily refuted by observing^ that lines dm\m, 
with lead itself have so much the appearancN^. 
of those made with plumbago^ that it is soumk 
limes scarcely possible to perceive the diffe- | 
rence; and it has been proved that tta^ | 
amcients used a small roimd plate o£ le^, 
for ruling lines, which was less liable tf 
cut the parchment than a leaden &tg)ffy 
Professor Schonemann has given a descrip- 
tion of two manuscripts of the eleventh or 
twelfth century, preserved in the library of 
Wolfenbuttel, in one of which the lines are 
partly drawn with a style, and partly in a 
light manner wiUi lead; but the lines in the 
other, he remarks, have evidently been drawn 
with a black-lead pencil.* Le Moine also 
makes mention of a document of the year 
13^, which, he says, is also ruled. with 
black-lead, and remarks, that the custom of 
Killing ceased about the years 142]l and \4at/k\ 
^ut the antiquity of black-lead pemuli 
opuld be more easily determined were i| 

* Schonemaniii Versuch eioes systems der Diplomatik. 
Hamb. 1802. ' 

t Le MoiM^ Dipknati^iie pratique. MMt, IteSt 
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ll^lown vrh^t minenlogiBt trtst mentkmed 
ptbubago and its uses. It is not clear that 
this mineral was known to this Greeks and 
Romans, who^ however^ certainly meant a 
real lead ore^ or some production of leiMl 
works^ bj the term gaicsna. In Horace's 
time it is more than probable that red chalk 
or charcoal was generally used in drawing, as 
he says 

Vftcum Pausiacd torpes, insane, tabelld, 
" Qui peccas minus atque ego, cum Fuhd, MuMofUi^ 
' Aui FladdeUmi eoaten$o popHie mwor 

lib. ii. Sat, vii; v. 93- 95. 
• ••If fOMftmMpltoelliepiliilei*»«fldiipli9% 

Transfix'd you stand, witJi admiration gaxe; 
But is your worsliip's folly less than mine. 
When I with wondor view aoiiie rude desigii 
In cnyonsor in diivooidt toinvHe 
Hie crowd to see the gladiators fi^t. ** 

In a work on fossiU wjritten by Conrada 
Gesner, and printed at Zurich in men* 
tion is made of pencils for writing which had< 
wooden handles, with a piece of lead, or 
artificial mixture called stiin?m AngUcanump 
«uidan eugraved repre^entatloa is given of 
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liie instrumeiit^ which shews that they malt; 

have been then very scarce. Thirty years after- 
wards Csasalpinus gave a better descriptidn 
of it^ and described it as a lead- coloured' 
shining stone^ which communicated an aAr 
grey tint to the fingers^ and which, .when 
pointed, was used by painters and draftsmea. 
He adds^ that it was called Flanders' atoocb 
because brought from theNetherlands to Italy. 

Imperatiy three years alter, described it as i 
a smooth mineral, which appears greasy to 
the touchy and has a leaden color, which 
communicates with a sort of metallic bright* 
ness. When capable of being crumbled, it 
was mixed with a certain clay called rubrica, 
and made into crucibles, which were ex* 
tremely durable in the fire 5 when dense and 
firm, it was manufactui*ed into writing- pen- 
cils. Bartholouievv Arabrosinus calls it lapi$ 
pbimbariuSf but his description of It is bor- 
rowed from the two last-mentioned audiiors. 
Although the use of black-lead for crucibles 
was known to Luperati, no mention whatever 
is made of it by several old mineralogists. 

The oldest pits with which we are acquaint-* 
ed are those of Leizersdorii; in Germany, and of 



Digitized by Google 



BLACK-LEAD. 381 

Cumberland, but their antiquity is unknovvu j 
it may^ however^ be conjectured to.be very re^ 
mote from the circumstance that the mineral is 
.there provinciaUy termed wad or wadt^ which 
in the ancient Saxon signifies black. The 
mines^ which fiirnish the best plumbago, are 
situated on the Borrowdale mountains^ about 
ten miles from Keswick, and, according to a 
regulation among the proprietors^ they are 
opened but once in seven years, when, in 
order to keep up the price of the mineral, only 
a certain quantity is extracted. 

Pettus remarked, in a work entitled the 
Laws of Nature and Art, published in 1683, 
that pencils made from it ivere enclosed in 
fir or cedar ; and Robinson says, in his His^ 
tory of Westmorland and Cumberland, that 
the country people near Keswick at first used 
it for marking their sheep, until the art was 
discovered of employing it for earthen ware^ 
and for preserving iron from rust. The 
greater part of the plumbago used in com- 
merce comes from Spain, but it is only fit 
for coarse ink. It is found in the neighbour- 
hood of Ronda^ a town in Granada ; but the 
time when the pits were first opened is un-» 
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known. The mineral has also been dis- 
wrered ia France^ aear Curbauj ia Upper 
Provence. 

The use of phia^bago was probably first 
introduced into Italy ia the sixteenth century, 
and employed in drawing; The pencil firsi 
used in that country was composed of two 
parts of lead and one of tin, fused together, 
and was called a styk* The use of red and 
Mack chalk is of earlier origm ; but no men- 
tion of our plumbago is made in the works 
of the old ItaUanartlsts, where it would be as 
likely to find it, as in treatises on mineralogy* 

It is worthy of remark, that the method of 
tfft<*4Dg the marks of black lead with Indian- 
rubber was first diseorered in England. 
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MMumoK Am TMnrnm; — mom or pusaba* 



' TfiK fossil commaaly known as the Bolog- 
itittn stone fs chiefly found on the hills in tbe 
neighbourhood of Bologna, and sometimes 
in the vicinity of Rimini. It appears lumi- 
nous in the dark ; and this pr<^ierty has oc* 
casioned much learned research, which^ 
kowever, has been attended with UtUe oilier 
effect than that of showing that our theory 
of light is imperfect, and that many of the 
hypotheses upon which it is founded are, at 
lust doubtful, if not altogether false. 

This species of stone is usually discovered 
in a marly soil, in single pieces, of a some- 
what conical ibrm and uneven sur&ce, and 
about two or three Inches in diameter ; its 
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Structure is foliaceous, the colour a sexm* 
transparent white, and it is both hard and 
extremely heavy. With the exception of its 
weight and hardness, it bears a near resem- 
blance to that class of gypseous spars called 
selenites, and has, on that account, been 
termed, by some miueralogistS5 selemies gio^ 
hosus ; but this appellation does not ap- 
pear to have been adopted in any modern 
system. 

In order to produce the luminous appear- 
ance, those pieces are selected which are the 
pnrest, the heaviest, and the most laminated : 
they are then made red-hot, pounded, and 
reduced to a powder, which is afterwards covt^ 
verted into a paste by means of a solutH» of 
gum-Cragacanth ; and of this small cakes wt% 
formed of about an inch in diameter and two 
luies in thickness. These, being first diisd 
in a stove, are again laid on the hre until 
they become ignited, after which they ar« 
suHered to cool^ and are carefully guarded 
from the air and damp. When one of these 
cakes is produced, for a few minutes ouly^ie 
the light, and then suddenly withdrawn into 
a dark place, it appears to shine like a Uian 
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ing eoal $ and as it does not exhibit any un- 
usual appearance unless it has been thus ex- 
posedj it therefore seems that it must attract 
the light M^hich it afterwards cuiits. In pro* 
cess of time this power becomes weakened, 
and is eventually entirely lost, but may be 
restored by again subjecting the cake to the 
€|>eratiou of fire« 

The discovery of this phenomenon took 
place early iu the seventeenth century ; and 
the Italian authors who first noticed it have 
concurred in ascribing it to one Vincent Cas- 
eariolu, a shoemaker of Bologna. This man, 
who it seems, like many others of that day, 
dabbled in the science of alchymy, acciden- 
lally hit upon it in some of his experiments, 
and produced it among the initiated, as a 
aiysterious agent in the transmutation of 
metals, under the imposing name of the sun- 
itone. Notwithstanding the fallacy of any 
eaqiectation of advantage from it in this way 
mis soon ascertained, the Italian chemists 
long affected to keep the mode of its pre- 
foration a profound secret ; and in the Phi • 
JMopbical Transactions" for the year 1666^ it 

TOX. II. N 
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was mentioned, that the last possessor of the 
art had died without communicating it. 
Whatever truth there may have been in this 
assertion, it certainly was again known to- 
wards the close of the same century ; and a 
German chemist of the name of Marggraf 
not only explained the most accurate process 
of preparing it, but also discovered that si- 
milar luminous stones may be composed of 
the weighty spars and sparry fluors. It has, 
indeed, been demonstrated that a mixture of 
calcined oyster-shells combined with flour of 
sulphur, will produce the same effect, only 
that the light emitted, instead ot being of a 
fiery red, is white. 

It is worthy of remark that^ in X>e Thou's 
history of his own times, — a work which, al- 
though occasionally bordering on the mar- 
vellous, is yet too well coufirmed to be alto- 
gether discredited— it is mentioned, that, in 
the year 1550, when Henry II. of France, 
made his solemn entry into Boulogne^ upon 
its restoration by the English, a iire-stone, 
said to have been brought from India, was 
presented to him by a stranger^ in a foreign 
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hftbH. De Thou, indeed, says that it not 

only seemed to burn with inconceivable 
splendor, but that it actually could not be 
touched without danger; and^ what is still 
more astonbhing, that it would not bear con- 
finement, nor could the art of man secure it 
within a narrow space^ but if closely covered^ 
it suddenly sprung with force into the air. 
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nANSn ; — A»I»OlOfllCAI. MOMUNCLAXUaE } — AKEC 
DOTR OF POPE HWOCTMT fTHtOUCAI. CKA 



As those metals which were first known 
received the same names as some of the hen.- 
veniy bodies, it may be asked whether the 
planets were named after the metals, or Ute 
metals after the planets? But it is beyond 
doubt that the present names were first given 
to the planets, and afterwards to metals ; and 
also that the Romans borrowed them from 
the Greeks, and transmitted them at a later 
period to us. The worship of the sun, as a 
god, by several rude and barbarous uutioaa, 
gave rise to the idea that each phmet was 
cither a divinity, or the residence of a god. 
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and their folly^ iu course of time^ led them to 
ascribe the same attributes to the celestial 
bodies as were generally allowed, in the fic- 
tions of their mytholog'ists^ to the gods after 
whom they were named. 
■ The most ancient trace of this divisiuii of 
metab is to be found in the religious wor- 
ship of the Persians, who held every thing 
as sacred which amounted to the number 
seven, on account of the deiiied planets being 
of that number. This, in the course of time, 
laid the foundation of astrology } and hence 
the planet Mars was supposed to influence 
war, while Venus excited the softer emotions 
cf fore. Urns they named the seven first 
discovered metals after the seven planets, 
each of which, according to their opinion, 
led in its revolution to a gate of the same 
materials^ and represented lead by Saturn on 
account of its slow motion; tin by Venus, 
which resembled its lustre and brightness; 
copper by Jupiter ; iron by Mercury, on ac- 
count of its strength and fitnes2» for trade j a 
mix^ metal by Mars ; silver by the moon | and 
gold by the snn. Sucii is the opinion advanced 
Origan, in his refiitation of Celsus (who as^ 

N 3 
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ierted that the seven heavens of the Christians, 
and the ladder which Jacob saw in hia^drewi, 
had been borrowed from the mysteries of Mith* 
ras. But it is probable that the transcribe 
of the former have transposed the names of 
the gods, for, accordmg to the present system, 
tin belongs to Jupiter, copper to Venus, iron 
to Mars, and the mixed metal to Mercury* 
In this manner the*powers and properties o< 
some divinity were ascriWed to the metal 
which bore its name, and thence arose many 
of the absurd conceits which abound In the 
writings of the ancient alchymists. 

This astrological nomenclature appears te' 
have been known to the Indian brac hMfl H ii iSy 
for, we are informed that a brachmaii sent 
seven rings to ApoUonius, distinguished hj 
the names of the seven pluuets, one of which 
he was to wear every day according to the 
day of the week $ therefore, it is most pro- 
bable that he was to wear the gold ring on 
Sunday, the silver one on Monday, the iron 
one on Tuesday, and so on. The Egyptians 
dedicated copper or brass to Venus ; tin to 
Mercury; and eUetrma to Jupiter: whidi 
last was a mixture of gold and silver^ and 
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was perhaps, on this account, considered as 
a diistinct metal^ because, at that time, men 
w^re unaciiuaintcd with the art of separat- 
ing minerals. Mystical properties have in« 
deed been attributed to precioiis stones as 
well as melals, and our readers will no doubt 
recollect the well-known anecdote of Pope 
Innocent III., who sent to our King John a 
present of four rings set with diiierent co« 
loured jewels ; begging him, at the same 
time, to consider seriously their form, num* 
ber, matter, and colour. The form, being 
round, shadowed out eternity, for which it 
was his duty to prepare ; the number denoted 
the four cardinal virtues, which it was his 
duty to practise : the matter, being gold, the 
most precious of metals, designated wisdom, 
the most precious of accompiibliments, which 
it was his duty to acquire: and as to the 
colour, 4.he green of the emerald representeil 
fiuth ; ibe blue of the sapphire, hope ; the 
redness of the ruby, charity ^ and the splen* 
did yellow of the topaz, good works. 

The chai'actcrs by whicli these metals or 
planets are expressed, although bearing no 
affinity whatever to them, shew, nevertheless, 

N 4 
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how easily the mind may be brought to con- 
ceive a cannexion between them. 

The circle was ever considered, among 
the Egyptians, to be a symbol of the sun; 
the semicircle, in like manner^ was supposed 
to represent the moon ; the character 1^ de- 
signated the scythe of Saturn ; 2^ the thun- 
derbolts of Jnpiter ; the lance and shield 
of Mai*s ; J the looking-glass of Venus^ an 
V the caduceus of Mercury. 

Among all the chai*acters adopted by che- 
mists, that assigned to gold alone agrees with 
the above mythological representation. Gold 
was considered by them to be the most per- 
fect of all metals ; silver^ which rankedk-HfeKt 
in their estimation, was designated by u sumi* 
circle marked double. 

All other metals were distinguished by 
characters composed of those which repre- 
sent gold and silver, according as they par- 
took more or less of the nature of th^se two 
metals. Gold, with a silver color, is dis- 
covered in the character $f . The cross at the 
bottom expresses some substance without 
which quicksilver would be gold or silver ^ 
and which is also combined with copper, the 



Digitized by Google 



\ 



CHBMICAI. NAMES OF M£TALS. 273 

l^Q88ible tramformatioii of which into gold it 

expressed by the character $ . The charac- 
ter 9 bears also an affinity to gold, although 
the half-cross is written in a more concealed 
manner ; for the upright line should merely 
touch the horizontal without intersecting it* 
Tin is composed of one half silver^ and one 
hall ol the uni^nown metal^ and is thus ex- 
pressed, The same unknown metal is 
predominant in lead^ and a simiUtude to sil- 
ver is remarked in it^ for which reason the 
character assigned to it* 

The chemical signitication of these charac- 
ters may be traced to a much earlier period 
than the Heathen mythology. Some pretend 
they may be found in the table of Isis^ and 
bring them forward as a proof of the great 
antiquity of chemistry. In the oldest manu- 
scripts. Mars is represented by the letter 0 
with a ( placed above it, and stands for the 
word Ooi/f Of. The letter Z formerly designated 
Zivi or Jupiter, but afterwards a ( was placed 
at bottom to render it more distinct. The 
supposed looking-glass of Venus is nothing 
more than the initial letter, somewhat dis- 
torted, of the word *«<7fof oj, by which name 
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she WW known* The scythe ofSatornhM been 

Ibrmed from the two first letters of his namc^ 
The initial letter of the Greek i^ord 
XroJSait^ the name for Mercury^ was formerly 
written and^ to mark the abbreviation 
still morcy it has been written v, which^ with 
the addition of the next letter r, will nearly 
form the character • 

The present characters, according to Sea- 
liger^ must be of very ancient standing*^ as he 
says they are found upon many old gems and 
rings ; hut their antiquity has not been ex- 
actly ascertained. 
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BBBCBimOlf $ — ZAVFEK ; — SHALT *VtES ;^DI§COVBBY ; 
— ^EGYrriAN STAINED GLASS ; — CBIN^ PO&CELAIN — 
LAm LAZUUI — OBIOIN OF THE TEftX OOBALTj-^lK- 
TBMTION or PAINT PAEPABSD FEOM COBALT. 



Thb name of Cobalt is at present given 
to those minerals which contain that semi- 
metal, the calx uf which may be melted into 
blue-glass, and which turns common glass of 
a blue colour. This calx is the only part 
which is used. The cobalt being first washed 
and freed from the comaiou mineral bodies, 
especially bismuth and arsenic, which it con- 
tains, is afterwards well calcined, and some- 
times mixed with fine sand ; it is sold under 
the name of zaffer {zqffera). Sometimes it 
is mixed with silictouB earth and potashes, 
mad melted to a kind of blue glass, which, 
when ground veiy fine, is technically called 

M 6 
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smalts, but is commonly known by the name 

of powder-blue. These articles are chiefly 
employed in tinging crystal, enameUiii^) for 
iqiiitatiag opake and transparent precious 
stones, and painting and vamishingr rmA 
porcelain and eartlieu and potters* ware : the 
cheaper kind is employed in washing liiieiu 

The modern method of preparing cobalt 
and smalt was undoubtedly invented about 
the end of the fifteenth or the beginning of 
the sixteenth century, but whether the an- 
cients were acquainted with cobalt^ and used 
it for colouring glass, is not certain. They 
opened and worked mines in different places, 
and made blue glass and enamel, pri^ably 
from cobalt J but when this mineral &iied, 
this art was perhaps lost for h time^ as was 
that of preparing Corinthian brass. As no 
species of metal is more various and change- 
able in its appearance than cobalt, it is diffi* 
cult to say whether the ancients were really 
acquainted with it^ especially as their tem 
cadmia has been applied to sev eral things by 
different authors^ and the use of cobali does 
not necessarily imply a knowledge of the 
metal } thus the modems made brass for cenr 
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Ittries before they were acquainted with the 
preparation of zinc: besides^ bismuth and 
arsraie^ which are great componeut parts of 
cobalt^ would certainly have been sooner 
' known than they were, had the aucieuts pre- 
pared smalt and cobalt for colouring. It hat 
also been ascertained by chemical experi- 
ments on blue tiles found In a Roman tessel- 
ated pavement, that the enamel showed not 
the least trace of cobalt ; and as it is possible 
to impart a blue tint to glass and porcelain by 
means of iron^ it is not improbable that the 
ancients may have made use of it for obtain- 
ing this colour. 

CNi the other hand, as mention has been 
made, at a very early period, of glass stained 
blue by the £^ptians> and of the Chinese 
porcelain which was likewise of a blue colour, 
we must admit that these people either used 
uUr a- marine or cobalt. A blue is likewise 
seen on mummies, which, for many centuries, 
preserves all its beauty. Mention has also 
' been made of a mine of a»ur, in China, 
-probably the lapis lazuli^ which used for- 
^ merly to be used for colouring porcelain; but 
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mftlt is now sent In large quantises froltf 

Europe to China for that purpose. 

Cobalt appears to have been dug up in 
cousiderable quantities about tbe end of the 
fifteenth century from the mines on th^ hoar- 
ders of Saxony and Bohemia. As it was uot 
at first known to what use it could be Hp* 
plied, the miners threw it away as valueless^ 
It appears, indeed, that the term cobalt took 
its rise from the suppofi^ worthlessness af 
the mineral, and was derived from Cobalus, 
which was the name of a spirit that was smid 
to haunt the mines and destroy the labours 
of the miners. 

The invention of paint prepared from co- 
balt, is, according to the best accounts^ as* 
cribed to the middle of the sixteenth century, 
and was discovered by accident by Chria%o. 
pher Schurer, ?i glass-maker at Plattea. JBe- 
ing once at Schneeberg, he collected some 
beautiful coloured pieces of cobalt, and, hav^!' 
ing found that they were capable of fusion, 
mixed some of it with his preparation for 
making glass, and thus obtained fiite blue 
glass, which, being afterwards grouad. ws» 
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used as a pigment by potters and pahilers on 
glass. At first it was prepared merely for 
the potters, but, in course of time, became 
an article of commerce, first with Nurem* 
berg, aud afterwards with Holland. Schurer 
was persuaded by the Dutch to remove to 
Magdeburg: but he returned to his former 
residence after soma time, and constructed 
first a hand-mill, and afterwards one driven 
by water for grinding his glaas. Eight co^ 
lour^mills were constructed in Holland soon 
after, and the Dutch in a short time excelled' 
in the art of preparing and grinding glass lor 
paint ; insomuch thai John George, the Elec-^ 
tor of Saxony,, sent for ti^o coloujf-.makers 
from Holland, and gave one thousand florins 
towards enabling them to improve the art. 
Several other mills were erected in a short 
time in different parts of Germany, but, fi'om 
various authorities, it is generally believed 
that the Dutch constructed the first mills, 
and were in possession of the secret of mak- 
ing stained glass with cobalt, as early as the 
beginning of the sixteenth century. Large 
quantities of this article are imported into 
Sngland firom Germany, for the use of the 
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manufactures, under the differeafc uHiiies ol 
zaffer and smalt, according to the mode of 
preparation, and it is only of late years that 
efforts have been made to prepare it in this 
country. An ingenious-, manufacturer in 
Yorkshire^ who first made the attempt, was 
ruuied by the Excise, which seized upon his 
stock under the pretext that it was glass, and . 
as such subject to duty; and although it was 
satisfactorily proved that it was intended to 
be calcined, and it was admitted by the offi- 
cers of the crown that the seizure was ille- 
gal, yet no redress could be obtained, and the 
unfortunate man died of a broken heart with- 
out being able to perfect the operation. 
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ANTIQUITY OF COLOUBEO 6LA8S -AHCCSOTl OP TB 
XliP£EO& GALU£NU8 -ANCIENT STAXN^D GLASS - 
AETirXCIAL AimSS;— OLD CHBinSTS: CA88IV8; UBA^ 

vitrs; KirNK£L PAINTING ON glass; — ^enaujsl; — 

MOSAIC WOBX. 



In all probability the art of making glass 

and that of coiouriag it^ were discovered 
nearly about the same time ; for, if the sub* 
stance of which glass is formed contain any 
metallic particles, it will always assume some 
tint or other^ so that the idea 'of giving it the 
tinge of some precious stone, was not diffi- 
cuU to be conceived. Proo& are not want- 
ing to shew that this art was carried on to 
a great extent among the ancients^ as Pliny 
makes mention, among otlicrs, of artificial 
hyacinths^ sapphires^ and of that black glass 
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which so nearly resembled the peculiar stone 
discovered in Ethiopia byObsidius, and thence 
termed Obsidian. As a proof that it was, at 
a very early period, used for the pwposes of 
deception, we are told by Trebellius Pollio 
that the Emperor Galienus^ in order to punish 
a cheat who had sold his wife a piece of co- 
loured glass for a jewel, ordered him to be. 
carried away to the lions* den, and, when 
there, desired that a hen should be let loose 
upon him ; after which joke, a crier pro- 
claimed this to be the punishment of his. 
roguery. It would appear also that Alexan- 
dria was not uione famous for its glass-houses,, 
and for the skill and ingenuity of its work-* 
men, but also for the art of imparting vivid 
colours to the substance ; Ibr it is related oC 
the Emperor Adrian, that he placed such 
vilue on some coloured glass cups, wluieh lie 
had received from an Egyptian priest, as ta 
order them to be only used on festivals. 

In some collections of antiquities at Kome, ' 
pieces of coloured glass are to be seen whidi' 
were once used as jewels. In the Museum 
Vietorium, a chrysolite and an emerald aia^ 
shewn, both of which are quite transpareal 
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and coloured throughout, and neither have 
the smallest blemish^ either externally or in* 
terually; which is not to be accomplibhed 
without great care and skilly and which proves 
that the art had attained to considerable per* 
fection at a very early period. 

The materials used by the ancients for 
eolouring glass, have not been described by 
any writer^ but it. is certain that metallic 
calces can alone be employed for that pur- 
pose, because these pigments withstand tlm 
heat of the furnaces. Ferruginous earth 
was, most probably, the. prindp^l substance 
used in giving to glass, not only all shades of 
red^ violet, and yellow, but likewise of blue 
at present^ sometimes an ai tihcial and some- . 
times a natural iron ochre is employed, ia 
oommon works, for the same purpose*. 

In the last century, some German artists, 
discovered the method of making artificial 
rubies with gold, instead of iron ; and these 
wbeu well set, defied detection, unless tried 
by a diamond or file. This substance, whick 
mwi be mixed with the best irit, is called the 
precipitate, or gold calx of Cassius, also 
gi^M purple, or mineral purple. 
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This Cassius, from whom it takes its naoMM* 
was called Andrew, as was also his 8«%> 
which has caused them sometimes to be coim* 
founded together; the father was seoreMf 
to the Duke of Schleswig, and is not known^ 
hy his writings j the son took the degree joA 
Doctor^ at Leyden^ in 1632, practised physic 
at Hamburgh, and was physician to the Bm 
shop of liuhec ; he was also the inventor or. 
preparer of the gold purple, snd of a bexow 
essence^ and the author of a treatise on Ibsi 
properties of gold, illustrated by some cu^ 
jious experiments^ — 

Old chemists probably meant some prepa^ 
ration of this kind, when they talked in tifll 
mystic language used by them at that day, of 
red lions, the purple soul of gold^ and 
golden mantle; hut the allusions of theat^ 
metaph^ are now unknown. .^s 

When Libavius published his alchymy in^ 
1606, this manner' of making ruby^^gtav 
must have been a secret, as he quotes an oldr 
receipt for making them, and merely ooM^ 
jectures that they may be made of gold as 
they are found near gold mines, and pr6baM|pr 
imbibe the color of that metal } which opW 
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Biofi has not been acceded to by later che- 
mists, particularly by Achard^ who found 
more iron than gold in that precious stone. 
The conjecture of Libavius, though deduced 
from fiilse principles, has nevertheless been 
eonfiraied by experieuc^. 

In the 17th century, the preparation and 
use of gold purple was brought to great 
perfection by John Kiinkel, who afterwards, 
being ennobled by Charles XL of Sweden^ 
took the iiame of Lowenstiern. He made 
gfeat numbers of artificial rubies, and sold 
them at a high price by weight. He himself 
mys, he made a cup of ruby glass weighing 
twenty-four pounds, and full an inch in thick- 
tmsSy of a beautifiil color throughout, for the 
Elector of Cologne. He was afterwards, in 
the year 1679, appointed inspector of the 
glass-houses at Potsdam, by Frederic Wil- 
liftm. Elector of Brandenburgh^ who at the 
same time gave 1^600 ducats to perfect them. 
A cup with a cover of this manufacture is 
still preserved at Berlin. 

We may almost reckon painting on glass, 
mmd in enamel, and the preparation of co- 
loured materials for mosaic work^asbranchte 
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of the art of colouring glass ; and in all these, 
a fine red is the most difficult to obtain. The 
old master-pieces of painting on glass are al- 
ways found to have a transparent red varnish 
burnt into them on one side, or, when stained 
through and through, the panes are thinner 
than those coloured in the other manner. In 
all likelihood, therefore, the old artists used 
iron or manganese, which pigment soon be- 
comes, when greatly heated, blackish and | 
muddy. A red colour in mosaic work is ob- 
tained with less difficulty, as opacity, rather 
than transparency, is required. Those pieces 
which shine like the finest sealing-wax, are 
most valued at Rome, where they were at 
one time, made, from a kind of copper dross, 
and only by a man named Mathioti ; at pre- 
* sent several artists in that city prepare these 
materials, but arc unable to give them a per- 
fect high colour. 
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▲NTXaniTT OF THE ART;— IKGBN91TT OF TBS AN6IBKT 

dyers; — TAFBSTRY ; — BABTLOKIAK PURPLE ; — D YEl> 
CLOTH or MBXICO AND OXABBITB;— ^HBOAY OF DXSUta. 



Dyeing is the art of fixing certain colour- 
kig materials permanently and with unifor- 
mity into the fibres of wuol^ linen^ cotton^ 
'Silky and other fibrous or filamentous sub- 
stances. Few arts can lay claim to greater 
tatiquity^ and still fewer attained, in micient 
times, so great a degree of perfection. It 
eertunly preceded painting, and appears to 
haYC been known in the earliest ages of the 
Jews, Babylonians, and Egyptians, who se- 
lected and applied colours for BtuSs, cotton, 
linen, and silk, with the greatest judgment 
and dexterity^ These were extracted fimn 
the animal, vegetable and mineral kingdom ; 
and, without confining themselves to cloth or 
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silk, they dyed equally well leather, ivory, 
tortoise-shell, the hair of animals, wood, 
earth, wax, and even imparted a permanent 

colouK to marble* 

However, no sooner had the art of paim^ 
ing been carried to some degree of perfection, 
and the mere outline been fiUed up by the 
crayon, and enriched by the natural colours of 
the oly ect intended to be delineated, than tkt 
art of dyeing was united to that of painting, 
and the needle was fall as much employ^ 
upon colours as the pencil. According to 
Plhiy, coloured embroidery and tapestry, were 
known to be of high antiquity among the 
Jews and Babylonians, but both these arts 
pre-suppose the existence of outlines, for the 
artibt must have drawn from a pattern. It is 
possible that the story of Pandion, king 
of Athens, and of his daughter Philomela, 
who informed Progne of her misfortunes by 
describing them on tapestry, may be fat>u- 
lous; but, be this as it may, the fable, Wie 
know, is of remote origin, and, according to 
Apollodorus, was probably the invention of ont 
of the Cyclic poets. This admirable mytholo- 
fifli says, that Philomela did not paint ber 
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history, but embroidered it, in characters, on 
a veiL Stilly at the period when this fabie 
was invented, eiubroidery can scarcely be 
conceived to have been confined to the exhi- 
bition of characters alone, and was unques- 
tionably used more freely in the art of tracing 
and designing. In the time of Homer, we 
have undoubted proof of the application of 
tapestry to the delineation of historical sub- 
jects. In the third book of the Iliad, Iris 
finds Helen occupied in representing in em- 
broidery the evils sustained on her account by 
the Greeks and the Trojans; and Andro- 
mache, when informed of the death of 
Hector, was employed in depicting flowers 
of v arious colours on tapestry 

Axx* nyiarov yfmvi fjwx^ ^ofAoy y^n>^iQ 

Far in tbe dose recesses of the dome, 
Peanve she plied the nelancholy loom ; 

A growing work employed her secret views, 
Spotted diverse with intermiDgled h^es*" 

Lucretius likewise says:— - 

Quam Bakj^onictt, magnifico splendore, rigantur,** 

Lib. iv. 1. 103S. 
" Wetting the rich and Bebylonian dye.** 
VOL. II. O 
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. The antiquity of the art of dyeing may be 

still farther authenticated by the perfection to 
which this art has been canned immemoriaUy 
in Hindoostan, China, and Ceylou ^ and like- 
wise by the coloured, and figured clolht 
found, not only in Mexico, but even in the 
idand of Otaheite, on their discovery. Per«* 
haps the circumstance of their bein^ found 
in Otaheite is the one most In point: for 
thercj unquestionably^ the web and woof 
were dyed previous to their being woven; 
whereas, in the former place^ the cloths, 
skins, and barks, were generally painted on, 
rather than imbued with the colouring mate- 
rials. Yet the art was carried to astonishing 
perfection by the Mexicans, either by dye- 
ing or painting, at the period when their 
country was discovered by the Europeans. 
We are informed that, on the arrival of tlie 
Spanish squadron, exact representations of 
the ships, painted on cloth, were immediately 
sent to Montezuma ; and this was the me- 
thod they employed for keeping their records, 
histories, and calendars. From the speclmem 
of Mexican hieroglyphics preserved iu the 
<Bodleian library, their materials for colour- 
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ing appear to have been chiefly obtained 
from the mineral kingdom^ and to have con- 
sisted of earths rather than animal or vege- 
table substances. 

The objects usually dyed are either of 
animal or vegetable origin. Among the for- 
mer may be classed wooi^ silk^ hair^ leather^ 
and' skin of every description ; to the latter 
belong cotton^ flax, and hemp. There is an 
essential difference between the affinity for 
colouring matter possessed by these sub- 
stances, so that the process for dyeing wool, 
for instance, may have no effect upon cotton; 
nor is there any accordance in the quantity of 
colouring ingredient necessary to dye each 
stuff. This has been proved by a simple ex- 
periment, in which a piece of cloth was 
woven, of which the warp was wool^ and the 
woof cotton ; this was fulled, in order that 
each substance might undergo the same pre- 
paration, and then dipped in a scarlet vat. 
The wool alone took the colour ; the cotton^ 
when rinsed, remained white. Silk has been 
found to take twice as much cochineal to dye 
it as wool. The different force of affinity be- - 

tween different fibres and colouring-matter 

o 2 
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is likewise shewn by the more or less perfect 
manner in which they exhauBf a coloured 
bath ; thus wool dyed in a weak solution of 
sulphate of Indigo^ entirely absorbs the dye, 
and leaves the solution colourless, whereat 
silk only partially takes the colouring matter 
from the sulphuric acid. Wool is, generally 
speaking, more susceptible of taking and 
retaining the colour than any other substance; 
•ilk and other animal matters follow ; next to 
them cotton, and lastly hemp and flax ; but 
this opinion is to be taken in the greatest 
latitude^ nor do those substances which 
take colour the easiest always retain it the 
longest 
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EAU-DE-LUCE. 



COII708IT101i;-*»BOmTlB8;«— I*U€i;«»BV lAUK. 



The pungent essence known by the name 
of Eau^d^Luce, is, in fact^ when properly 
raade, a fluid volatile soap of an agreeable 
odour^ whicb^ instead of the fixed alkali and 
tallow, of which common soap is made, is 
composed of caustic volatile alkali and highly 
purified oil of amber. It is of a milky colour, 
which it retains if good, but loses it when 
adulterated, as often is the case^ with spirit 
of sal ammoniac. In its quality of soap it is 
employed to extract stains from cloth^ which 
cannot be removed by common soap. As a 
medicine^ it is administered^ mixed with 
water, for many diseases and accidents, 
among others as an antidote to the bite of 

o 3 
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some snakes ; and it acts as a powerful sti- 
mulant when applied to the nostrils in case* 
of fainting. 

The process of compounding this volatile 
essence requires operations that were I0119 
secret^ and the chemists^ in their researches 
for the true method, have given various 
receipts for preparing it ; some assert that 
it can be made perfectly bright without 
injury to its colour; and among these was 
an apothecary at Lisle, called Luce, from 
whom it is siud to derive its name ; but the 
blue tint which he imparted to it, and which 
at one time brought it into great notice, was 
derived from copper. 

The first mentiOB that is made of Eau^de^ 
Luce in medical treatises occurs in the He^ 
cueU pisrhdiqim d'Ohtervmtians lit Jl&facme,^ 
in wliich it is siud to have been made la the 
year 17^ Tbe inventor is not certainljr 
kpown ; but the French writers ascribe the 
discovery to a Parisian apothecary mmed Du 
Balen. 
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FULMINATING POWDER. 



DETOMATIKG BALLS i^AVRUM FULMINAM8 PaOFSETUfi ; 
INTENTION BASIL VALENTIN ANCIENT COM- 
POSITION OF DETONATING GOLD ; — MODEBN BECEIPTS 
#l» OBTONATINO Q0LD AMD SILTSE ;<»raJIIHATni« 
MBBOVAT. 



Thb preparation ndiich a few years rince 
«ibtaiDed so mneh celebrity in London under 
the name of detonating balls, is Icnown to 

chymists by the various appellations of ptUvis 
pyriua aureus^ aurum voktUley and more com* 
manly aurum fulmin&ns; and these names 
hare given rise to a very general supi)osition, 
^t it is chiefly, it not entirely^ composed of 
gold : it is, however, produced from either 
gold or silver, and forms a powder whichj 
when heated, or merely crushed^ explodes 
with a tremendous report. The strength ami 
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violence of this substance are truly terrific, 
and have occasioned many serious accidents 
to incautious persons ; but it, notvirithstaud- 
ingf can never be employed as a substitute 
for gunpowder, even were the value of the 
metals from which it is extracted not a con- 
sideration^ because the explosiou does not 
take place while it is confined. It has^i as yet| 
been considered merely as an object of curi- 
osity, but it is still not improbable tliat it 
contains virtues witii which we are unac- 
quunted ; it is said that it may be employed 
to advantage in enamel paintings and it has 
lately been applied to an ingenious improve*- 
ment in the locks of fire-arms»* 

The origin of this invention is lost in the 
obscurity of the writings of the ancieut al-* 
chymists, whose wild speculations and unpro 
ductive experiments are, tor the most parl» 
detailed in an unintelligible jargon, which 
often served to give an air of mysterious im- 
portance to discoveries of little value. It 
seems probable^ however^ that it was in- 



• See the ttt. Fire Amk^** iH. for an account of tiM& 
io^roTement. 
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vented by Basil ValentiD^ a German Benedic- 
tiue monk^ who lived early in the fifteenth 
century. There is, indeed^ reason to sup- 
pose that Valentin made many important ob» 
servations respecting the properties of gold j 
Imt such is the care he has taken to veil them, 
that they are almost as unintelligible as the 
Egyptian hieroglyphics^ until some supposed 
new discovery has been made, which is after- 
wards found among his works, iu a passage 
.which no one could previously understand. 
His writings are, therefore, of about the same 
utility as were the answers of the ancient ora» 
cles, the meaning of which could not be 
comprehended while they could be of use, 
and which seldom served any other purpose 
than to mislead those who attempted to in- 
terpret them, before the occurrence of the 
event to which they referred rendered all ex* 
plauation unnecessary. But the account 
which he has given of this detonating gold 
is so unusuidly clear, that it would almost 
seem that he was not aware of the precision^ 
with which he had written. As the work in 
which it is tQ be found — entitled his last test^. 

o 6 
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nient — is scarce, a literal translation af 4ie 
receipt may not be uninteresting. 

«* Take a pound of good aqm-regis made with sal ammo* 
mMC, I mean a pound of good strong aqua-fortis, and dissolv* 
therein eight loths of sal amnMoiac^ by which mfians you will 
obtain a strong aqua-regis, and distil and rectify it until no 
more fteces remain at the bottom, and that it be quite <:lear 
wd tnuMparent. Then take £ne gold-leaf which bad been 
pillared irith aolimonyy pour the aqiUMregia over it, and let so 
much gold be dissolved as it will take effect upon. IVben tbo 
gold is all dissolved, pour into it a little oleum tartari, or std iar- 
tmi dissolved in water, and it will begin to eflfervesce strongly ; 
when it has eflferveaoedi pour 80ii(ie of the oil ag^ into it, and 
lepeat this until all the dissolved gold &11 to Uie bottom^ and 
the aqua-regis is quite pure and clear. When that is efiected^ 
pour the a^ua-regis from tlie gold calx, and wash it carefully 
in pure water eight, ten, or even twelve times* Then, irtien 
the gold calx has well setded, pour the water ofl^ and dry the 
gold calx iu tlie open air, but not in die sunshine, nor yet over 
the file, for so soon as tliis powder is exposed to a very sinaU 
dsgree of heat, it explodes with great violence, and does mudi 
auschief, as ita force is such diat no one can widtatand it.** 

From an addition to this receipt^ which H 
would be superfluous to transcribe^ it ap- 
pears that Valentin had also discovered, thifC 
this powder could be again deprived of its 
force by boiling it during four-and«twetfl]f 
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hoim. iq, slrong distilled vinegar} aud> in 
some other parts of his writings^ he says 
that the same effect may be prodaced by sul- 
phur. 

The modern receipts for the compositioa 

of fulminating powders^ are as follows : — 

<3oM.— Dissolve pure gold in nitro-maiiadc add lo satunu- 
fion, and dilute the solution wtlii three times its quantitjr of 

distilk'd water, adding gradually soniu pure ammonia. A yel- 
low precipitate wiU tbus be obtained which zmist be re|»eatedi y 
washed with distilled water, and dried on a chalk-stone or. in 
a filter. 

Silver, — Dissolve fine silver in pale nitric acid, and precipi- 
tate the solution by lime-water ; decant the fluid, mix the pre- 
cipitate with liquid ammonia, and stir it till it assumes a black 
colour ; then draw off the remaining fluid, and leate it in the 

open air to dry* 

The effects of the latter product are much 
more violent than of that obtauied from gold. 
It explodes by the mere touch : its prepara- 
tion is so hazardous^ that it should never be 
attempted without a mask with strong glass 
before the eyes ; and no more than a single 
grain should at any time be tried as an expe* 
riment. There is^ however^ another prepa- 
jratlon of detonating silver, less dangerous 
than the one just mentioned, and which does 

o 6 
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not explode without a slight friction^ in cmi^ 
tact with combustible bodies. * 

Besides these, a fiilminatiag powder is pro^ 
duced by a preparation of mercury mixed 
with sulphur $ and it is known that mercury, 
and most, if wot all its oxyds, may, by treat- 
ment with nitric acid and alcohol^ be con- 
rerted into a whitish crystallized powder^ 
p<M3sessing all the inflammable properties of 
gunpowder^ together with many peculiar ta 
Itself* 
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mio]> OP sKViMTioN ; caxroaixioM ; vti ; -^FiEX* 



It is a commonly received opinion, that the 
inflammable substance which bore the name 
of Greek fire '* was employed by the ancient 
Greeks^ and that the mode of preparing it 
was lost at a remote period of modern history. 
Jt was not, however^ invented until about the 
year 678 of the Christian aera, when it was dis- 
covered by Callinicusi, an architect of Helio- 
poUs — which city was afterwards called Bal- 
bee — and its use was not discontinued in the 
£ast until towards the close of the thirteenth 
century. Various conjectures have been 
formed respecting its composition^ and some 
prescriptions have been preserved in ancient 
historians ; among which the oldest^ and per- 
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haps the most to be relied on, is that men- 
tioned by the Princess Anna Comneua, in 
which the component parts are said to be 
resin, sulphur, and oil. It has not, however, 
been found possible to produce a substance 
from these ingredients similar in its effects to • 
those recorded of tlie Greek fire, and all that 
has been ascertained on the subject merely 
tends to prove that it was a liquid* 

The chief purpose for which this extraor- 
dinary fire was employed, was to annoy the 
enemy in naval engagements ; for which 
purpose it was thrown from large engines, or 
sometimes, as it appears, blown through 
tubes. Fire-ships were also prepared with it, 
and introduced among a hostile fleet, and 
occasionally jars were filled with it, and cast 
on board the hostile vessel by means of pro* 
jectile machines. Joinville alludes to the 
latter, in his history of St. Louis, wherein he 
motions, ung engin gu'iU appellaient la 
Farrierey par lequel ils nous gettdent le feu 
Gregois a planUJ"* They were made of 
metal, painted and gilt, with the extremity 
resembling the open jaws of some animal^ 
and were usually placed on the prow of the 
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«hip, to which they formed an ornament. 
These machines are called, by ancient writers, 
spouting engines^ and it seems that tliey pro- 
jected the fire to a considerable distance. It 
is mentioned by John Cameniata, when speak- 
ing of the siege of his native city, Thessa- 
lonica^ which was taken by the Saracens in 
904, that the enemy threw fire iuto the 
wooden works of the besieged, by means of 
tubes and other vessels j and tiie Emperor Leo, 
who about the same time wrote his treatise 
on the art of war, recommends such engines 
to be constructed on the forecastle of ships. 

ifA7rgo<rh9 xaChKt^ ffjtipiifffAsmf »9 efio^, ft ov Tt 
^oxtvao'/ABvw uatok taiv vtartim cutovTiffu* Toe- 
tica, cap. xix. 
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GUNPOWDER- 



OI,DEBT ACCOUNT OF OUHFOWDBE ;— FMAR BACOK^^ 

MANUSCaiPT OF MARCUS GR/ECUS ; ALBERT US MAG* 

KM S— ANTlQUITt O* THE INVENTIOH, 



It has been commonly supposed, that the 

oldest information of which we are in pos* 
session respecting gunpowder is to be found 
ia the works of Friar Bacon,* who died in 
the year 1294, and he is, accordingly, geae^ 
rally considered as the inventor. He, how- 
ever, only alludes to it so far as to say, that 
from saltpetre and other ingredientSy a fire 
may be made that shall burn at any distance i 
and it has been conjectured, from an ana- 
gram under which the secret is supposed to 
be enveloped, that these " other ingredients'* 
were charcoal and sulphur. . 



Digiiizeo by Google 



GUNPOWDER. 306 

There is^ however^ a manuscript pre- 
served in the Royal Library, at Paris, written 
by one Marcus Grsecus,* who is, by some, 
supposed to have lived in the ninth, ami by 
others in the thirteenth century, which 
professes to give an account of a combustible 
for the annoyance of the enemy, and in which 
there is a passage from which that in Bacon's 
works is evidently taken. The same recipe 
has also been copied by the celebrated Domi- 
nican monk, Albertus Magnus,t who died in 
1280, and whose reputation for learning was 
' as great, in Germany, as that of Roger fia* 
con in England. The manuscript of Marcus 
Grascus is supposed to allude only to the 
Greek-fire, but it is worthy of remark, that 
lie repeatedly mentions saltpetre, which is 
not even alluded to in any of the ancient 
receipts for the composition of that combust 
tible. 

Although we may admit that Bacon was in 

possession of the secret of the composition 



• ** Marcui Graecus,'* Liber ignium ad comburendM 
liostes^ Auctore Marco Graeco: published at Pans^ 1804. 
t Jibfrtm.** De BurabilttNw muiidi. 
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of gunpowder, it yet seems probable that 

the inveution took place even prior to the 
earUest period assigned to the manuscript of 
Marcus Graecus, and that the knowledge of 
it was obtained in Europe through the Sara* 
cens. The Chinese claim acquaintance with 
it from the remotest aara of their history$ 
the use of it in war is forbidden in the Vei- 
dam, the ancient sacred institutes of the 
Hindoos; and it is supposed to have been 
employed in the battle fought near Mecca 
in the year 690. In support of this surmise 
it may also be observed, that in no country^ 
could saltpetre, and the various purposes to 
which it may be applied^ be more^ easily disp* 
covered than in India, where the soil is so 
rich in nitrous particles, that little mare is 
necessary than to lixiviate it in order to ob- 
tain saltpetre ; and where, in ^ct, thi» auh*. 
stance is produced in such abundance, that 
from it is made almost all the gunpowder 
that is used in Europe. 
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HUNGARY WATER. 



RXGSIPT* 



Hungary watbr^ so long celebrated for 
its medicinal qualities, is nothing more than 
spirit of wine distilled upon rosemary ; what- 
ever virtues it possesses, independent of the 
spirit^ must therefore be entirely attributed 
to the qualities oi that plant. In order to 
extract these effectually, the herbs should be 
quite fresh, and the spirit be not only strong, 
bHt the distillation should be frequently re- 
peated. This process is, however, too ex- 
pensive to allow of the essence being dis- 
posed of at the moderate price for which it 
is commonly sold; the greater part, there- 
fore, of what is usually found in the perfumers' 
shops, is merely common uncoloured brandy, 
flayoured with a few drops of the essential 
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oU of rosemary. The chief place of its ma- 
nufecture is Montpellier, and other towns in 
Languedoc, in which province rosemary is 
produced in great perfection ; but it is also 
made in this country. 

The original name Eau de la Heine SiM^ 
grisj' would seem to imply that it was a Hun- 
garian invention; and accordingly we fcwl 
that it was first made known by Elizabeth 
the widow of Robert, King of Hungary, SO 1 
early as the fourteenth century. This lady» 
it appears, although then more than seventy 
years of age, was not only cured of the gou^ 
and restored from a state of debility to per* 
feet health by the use of this water^ but be* 
came so brisk and handsome, that, as A0 
herself tells us, a king of Poland, whose own 
age, however, is not mentioned, actually fidi 
in love with her ! Upon this Professor Beck- 
mann gravely remarks that, in his opinloa^ 
she must have been either inordinately vain, 
or else in her dotage ; but the world affbfdi 
more examples of such vieilles amourettes than 
those of Ninon de VMncloB. 

The original receipt for preparing this in- 
raluable lotion, written in letters of goM M 
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the queen's own hand writings is said to be 
preserved in the imperial library at Vienna. 
A copy^ irom an equally authentic source^ has 
been inserted among a small collection of 
medical remedies written by one John Prevdt^ 
and published in Germany in 1659. The ac« 
count he gives of it is too curious to be omit- 
ted, and is as follows 

As the admirable efficacy of the under- 
mentioned remedy has been certified to me 
in many instances, I shall relate by what 
chance I hit upon it. In the year 1606^ I saw 
fmong the books of Francis Podecather, a 
gentleman of a most noble Cypriot family, 
and with whom ] enjoyed the greatest inti- 
macy, an extremely old breviary, which was 
held by him in the greatest veneration^ as 
having been presented to his ancestors, as a 
tollmen of mutual friendship, by St. Elizabeth, 
formerly Queen of Hungary. In the com- 
mencement of this booli there was shewn to 
me a remedy for the gout, written by that 
queen's own hand in the following words, 
which I then copied :— 

I, Elizabeth, Queen of Hungary, being 
in the 7^d year of my age, and both very in- 
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firm and gouty, used for one year this re--, 
ccipt, which was given to me by a certaia 
ancienthermit wliomi never saw neither be- 
fore nor since, and was quickly cured and 
restored to strength, and appeared to all 
a manner so extraordinary beautiful^ that tba 
King of Poland sought me in marriage, wo 
being then both in a state of widowhood. 
But 1 refused, for the love of my Lord Jesus 
Christ, from whose angel I believe that 1 re- 
ceived this medicine. This is the receipt : — 

M a. Aqtt # vito four times distilUd part S« The tops and 
towns of Roseiiiai7» port 2. To be put together in • 
•lose stopped Tesaelyfliid allowed to stand in a waim place dnr* 
ing fifty hours^ thou to be distilled in an alembic, and of this 
enee every week one drachm to be taken in the morning, either 
ia the food or drink, and every morning the fiice and 
^ gffnA l^mh to be waafaed with it** * 

The original of this ancient receipt is writ- 
ten in the latin of those times^ from which 
tlie above is a literal translation. Prevdty it 
teems^ mistook this Elizabeth for St. Eliza- 
beth, daughter of King Andrew II., who, ia 
£BM^t, never was Queen of Hungary^ but who 
died Landgravine of Thuringia, In 
But it has been ascertained^ by the will of 
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the queen in question, that she actually did 
bequeath two breviaries^ the one to her 
daughter-in-law, the other to one Clara Von 
Puckur, the similarity of whose name with 
that of Podecather renders it probable that 
she may have been an ancestress of the fiamily 
iu whose possession it remained. 
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NAGNSTIC cubes;— MB8IIB»;—AKMIAL UJkQ«wtwm;^ 

SOMNAMBULISM ; DE MAIGNAUOUC ; VAJLENTI>i£ 

OEBATRAKSS. 



The external use of the magnet has been 
brought iato vogue in modern times as a 
new discovery^ but it was, In fiict, known to 
ifitius^ who lived so early as the fifth cen- 
tury: for that author expressly says, that 
those who are afflicted with the gout, or with 
convulsions, find relief from holding a mag* 
net in their hand. Marcellus^ who wrote in 
the fifteenth century, assures us that it is a 
sovereign remedy for the tooth-ache; Bap* 
tista Porta recommended it in the following 
century for the head-ache; Kircher men- 
lions, about the same time, that it was worn 
about the neck as a preventive against con* 
▼ulsaons and afiections of the nerves j aody 
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towards the close of the seventeenth century, 
magnetic tooth^picks and ear-*plcks were 
fashionable specifics for pains in the teeth, 
eyes, and ears. 

But, whatever efficacy may have been pos- 
sessed by these remedies, must be attributed 
to the actual application of the magnet, and 
did nat belong to that pretended science de* 
nominated animal nwgneti&niy which was thus 
introduced 

Towards the close of the last century, and 
shortly before the commencement of the 
French Revolution, one Mesmer, a German 
physician of some note, arrived at Paris, and 
pretended to possess a mysterious doctrine^ 
by means of which he had performed several 
sudden and astonishing cures. 

The properties of the loadstone, and all 
the electrical discoveries, led Mesmer to af* 
firm the existence of an universal fluid, which 
governs the stars and the three reigns of na* 
ture* This fluid, considered in man, whom 
he viewed as a perfect electrical machine, 
he called animal magnetism. Of this he in- 
sisted that some individuals have too much, 
and others too little; but he supposed thai 
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the auperfluous quantity could be taken from 
those who have too much, and commumcated 
to those who stand in need of it. By analogy 
with artificial electricity, he contended that 
the fingers of man may be considered as ex- 
cellent points whence this fluid may be ex- 
tracted, and the entire hand may serve «o 
communicate it where it is wanting. H« 
ordinary apparatus for proving the truth of 
this theory was a stand of botaes arranged 
ia a certain order, bordered with points of 
iron, dipped in water at one end, and com- 
municating at the other with the circle of 
sick people, who wfte connected to each 
other by a cord. This simple preparation 
sufficed to produce the most extrwNrdinary ef- 
fecto on the imagination of persons who were 
rendered credulous by the hope of a sudden 
recovery from disease. At the commenco* 
ment of the operation the patients usualfy 
nppeared dejected ; but as Mesmer, placed 
in the centre of the drcle, affected, with 
rious gestures, to extract and communicate 
the miraculous flmd, the sympathetic power 
of the imagination gradually began to lake 
effect ; the most robust men and the most ^ 
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Heale women seemed to be agitated by similar 

seusationsj and the most extraordinary^ as 
well as the most ridiculous scenes, were often 
exhibited. When the crisis of the operation 
approached, they fell info a kind of prophetic 
^mnambiillsm^ and while in this state they 
revealed their disorders, and^ as if by inspi* 
ration, declared the most proper remedy to 
be applied. The imagination, which pos- 
sesses the faculty of restoring as well as of 
Injuring our organs, effected some cures, at 
least of a momentary nature, and many ner- 
rous persons^ whose only malady existed in 
idea, were restored to health by the same 
delusion which had deprived them of it. 

Two celebrated men, Duport and D'Epr^- 
mesnil, who both figured in the revolutiiHij 
were the most remarkable proselytes to Mes* 
medsm* Many others of more illustrious 
rank^ of graver habits^ and of a more mature 
age, were attached to his doctrine ; but when 
the French physicians had, by invitation of 
government, explained the system of ani- 
mal magnetism, and destroyed an hypothesis 
which rested on a few cures, probably 
tfae effect of the imagination rather than of 
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the operaUon of electricity, Mesmer dlsap- 

from fttris, carried their convulsions and their 
rZics into the country, where the good 
7Z of the peasants oppusea so ndtcuW a 



^''to Mesmer succeeded dc Maignaudnc, 
who for a long time continued this 
quackery in Loudon, uud having filled hte 
'eoffc- at the expense of f P^^^« ' 
he retired to eryoy the fru.ts of his .m posi- 
tion. But several proselytes remain ; and 
• even to this day there are many persons, who 
not only place the most im^Ucit confidence 
in the principles of animal magnetism, li« 
who aUo pretend to put them in practice. 

Although Mesmer was the first who at- 
tempted to rank this pretended discovery 
among the sciences, to determine its prioc*- 
pies and to give it a name, yet he was not, as 
' has been generally supposed, the origmal in- 
ventor of the deception. About the middle 
of the sixteenth century, an Irish gentleniian, 
nauicd Valentine Greatrakes, acquired great 
reputation by numerous cures of vatl^ 
disorders, which he effected by simi>ly touch- 
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ing the part affected. Crowds flocked to him 
from all parts^ and he performed such ex- 
trauidinary cures, that he was cited in the 
Bishop's Court at Lismore, and not having a 
license as a physician, lie was prohibited 
from practising in future. He was, notwith- 
standing, engaged by Viscountess Conway to 
visit hcF Ladyship, in £ngland, for the pur- 
pose of removing an inveterate head-ache 
with which she was afflicted. He arrived in 
the year 1666, and so great w as his fame, 
that, as he proceeded through the country, 
the magistrates of the different towns through 
which he passed requested his assistance for 
the sick) and his Majesty commanded his at- 
tendance at Whitehall. During his residence 
in London, he was attended by crowds of all 
ranks; and as a proof that these were not 
merely the simple and the uninformed, wo 
are assured that Flamstead, the celebrated 
astronomer, even made a journey to Ireland, 
to be touched by him for a weakness of con- 
stitution. At length, however, his reputation, 
which was only built upon the public credu- 
lity, yielded to the force of sense and argu- 
ment I and, notwithstanding many certificates 
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of most extraordinary cures, attested by seve* 
ral of the most eminent persons of the age, 
he retired to Ireland, and died in obscurity* 

There was this great difference betwixt 
Mesmer and Greatrakes — the former was un- 
doubtedly au impostor, the latter merely an 
enthusiast. He liad been an officer . ia the 
army, and afterwards a magistrate of the 
county of Cork ; but he retired from those 
Eituations, and giving himself op to relig^ion^ 
he at length became persuaded that be had 
the gift of curing various distempers. He 
ascribed many disorders to evil spirits, which 
he divided into separate classes5 and these he 
drove by his touch from one part to another, 
to the utmost extremities of the body, from 
which they were then entirely eradicated^ 
Although he was so &r from convincing every 
one of the reality of Ins miraculous gift, that 
many wrote violently against him, yet be 
found some zealous advocates even among^ 
the faculty, and, on the strictest inquiry, no 
k'md of blemish was ever thrown upon hiis 
character* 
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eLA9» ; BOCK CRYSTAL ; — FUSION ; ~ PROFSBTIIt OF 

HANGANESS ; — ANCIENT U8£ ;-^£TEU8CAN VA8£8 ; — 
IMSCOTSBT* 



Gjlass 18 not^ as is generally believed^ made 
in our glass-houses j the glass-makers merely 
bring the glass, already produced by nature^ 
into a state of fusion ; and afterwards form 
it into vessels of divers sorts. But as it is 
not of itself a fusible substance, it is gene- 
rally mixed with some alkaline salt and cal- 
careous earthy which necessary addition 
always renders it more Ifragile and brittle. 
This it is which gives the polished rock- 
crystal so great a superiority over the best 
crystal glass of our glass-houses. However^ 
glass-makers might use a very little of the 
addition already mentioned, and even lessen 
the quantity employed, by exposiug their glass 
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a long time to the fire ; but^ it must be re- 
marked, that it then becomes so tough and 
difficult of fusion^ that the usual method of 
treating it can no longer be employed. 
Hence those who prepare artificial precious 
stones, or prisms of a superior liind, must 
first anneal the glass in the furnace^ and 
\ afterwards break it, and give the proper lEbrm 
to the pieces by grinding them. Sand of any 
kind, and every description of siliceous 
earth, if not too impure, suffice for common 
green, or blackish green glass ; but * the 
purest sand, or quartz, and the purest alka- 
l!tt€f salts, must be used for white glass, which 
composition is greatly improved by the ad- 
dition of some manganese to the frit, which 
is a mixture of sand^ or siliceous earthy and 
alkaline salts* 

In general, manganese resembles some 
kinds of iron-stone, and as iron was known 
at an early period to colour glass, it was 
probably by accident that manganese was cBa* 
covered to render frit colourless, which it 
will do when added sparingly : if added in 
large quantities, it imparts a violet colour to 
the glass, something similar to that of t^ 



Uiyiii^ed by Googlc 



VANGANltW. 



amethyst. This discovery was made, in all 
probability^ by endeavouring to colour gUm 
with manganese, at first supposed to be a 
species oi iron ; and it was no doubt soon 
found that it gave beautiful shades of violet, 
red^ and dark brown, according to the 
quantity of it that was used ; and also that, 
if employed in very small quantities, it ren- 
dered the glass white. 

The period when this useful discovery w^ 
made is unknown, but it was undoubtedly 
made use of in Pliny's time, as he speaks of a 
magnet used for making glass white, and 
manganese certainly does resembles the mag- 
net in many respects* The word AlaJbandir 
cus, used by the same author, has by many 
been thought to mean manganese^ but was 
more probably the name for a calcareous^ 
earth, added to promote the fiision of the 
sand. 

It is not improbable that the ancients used 
manganese for glazing and painting their 
^pottery ; and, indeed, it has been positively 
asserted, that some £truscan vases and lamp» 
were painted with the same manganese thia 
we use for our earthenware.. 

p & 
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The colours on the Etrascan vases do, cer- 
tainly, bear some resembiauce to those on our 
$tone-ware, but^ it must be remembered, 
that they might have been produced by calx 
of iron. The substances employed by tbe 
ancient potters can, indeed, only be deter- 
mined by positive testimony or by experi- 
ments; but the former is not to be found, 
and the latter have not been* made* It may 
also be observed, that in former times the 
same objects were often accomplished by 
means totally different from those now in use, 
and thus coloured glass was made by tbe 
Romans without any acquaintance with our 
cobalt or mineral purple. 

The way in which manganese is supposed 
to have been first employed was as a magnet 
for attracting glass, because the ancients 
conceived that there existed a magnet for 
every other kind of metal as well as for 
steel; and as manganese was^ in consequence 
of its similarity, considered as a magnet, it 
was subjected to experiments which led to the 
discovery of its real properties. 

The manganese imported from Piedmont 
was in Germany for a long time considered 
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the best^ which was^ however^ afterwards 
superseded by another kind brought from 
Perigord, in Guyenne^ and called pierre de 
PerigueuXf or hqfis peiracorius. This has been 
considered as a particular species of manga- 
nese. Its principal characters are a resem- 
blance to burnt coal or piader^ a shining 
surface^ and^ on being fractured, an appear- 
ance of fine stripes a little coloured. A 
peculiar kind of metal called magnesium^ or 
regulus magnesii^ has been found iu manga- 
nese ; it was first mentioned in the year 177Q, 
by a German mineralogist named Ignatius 
Grottfried Kaim; but a Frenchman of the 
name of De la Peyrouse likewise discovered 
it, in a native state, in an iron mine in the 
county of Foix. The chief mines of man- 
ganese are situated in Germany; but it is 
also found in England, where the first ^inc 
was discovered by Boyle* 
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NITRE AND SALTPETRE. 



fODA NIT&S AKCIBNT UBB ; OEIOIN OF TBM 

T£EU E£6AUA« 



Tbb question whether our saltpetre was 

known to the ancients, is one that lias oec^ 
sioned as much discussion among the learned 
as almost any other relating to the natural 
history ^ antiquity^ and still remains in a 
great measure undetermined. 

The properties which form the essential 
difference between saltpetre and other neu- 
tral salts are its peculiar cooling acid tasle $ 
its fusibility when exposed to moderate beat 3 
and its ioflammabiiity ; which latter quality^ 
when brought into action, destroys its 
acidity^ and leaves only the vegetable alkali 
of which it is composed. It is chiefly em- 
ployed in the fabrication of gunpowder and 
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of aqua-fortis, and it is also lari^^ely used as an 
antiseptic. 

The putrid fermentation of animal and 

vegetable matter produces a nitrous acid, 
which combines with calcareous c^sirth, and 
forms what is termed earthy saltpetre; which, 
being decomposed by fixed vegetable alkidi^ 
that again connects with the acid, becomes 
emnmm saltpetre. It sometimes also happens 
that the nitrous acid is found united with 
mineral alkali, and then produces that species 
known as cubical saitpetre. These substances 
are produced by the spontaneous efforts of 
nature, aided by the combinations of chemi- 
cal art; pure native saltpetre being rarely 
found except in hot countries, where, indeed, 
it is known to effloresce from the earth in 
large quantities. This efflorescence is also 
sometimes perceptible on walls : it is observ- 
.able by the decay of the masonry, which it 
appears to corrode, and is the leprosy of 
houses alluded to in the Mosaic law.* To 
this incrustation the ancients gave the name 
of nitron^ or nitrum ; but it must have been 
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of very undefiucd quality, for it is as fre- 
quently found to consist of that miaeral 
alkali which modern chymists term soda, «B 
of calcareous saltpetre^ and varioiis other 
salts have been discovered in similar situa- 
ttons^ prcKluced by the same cause. The 
manner of procuring soda from the ashes of 
certain plants seems also to have beea known 
at a very early epoch to the Egyptians; but 
it was not distinguished from the other saltSj 
which it resembled, and was only knowa 
under the same denomination. 

Substances so essentially different certainly 
ought not to have been all included under 
one common appellation ; but when natural 
histoiy was yet in its infancy, and ere it 
began to be considered as a science^ an enror 
was fallen into, the very reverse of that com* 
mitted at present^ and instead of classing 
every minute variety under a distinct bead^ 
according to the modem praotice^ objects 
whose properties were totally dissimilar^ 
were comprehended under the same uame t 
thus, at one period, the Romans desig^^i^ 
every pulpy globular fruit as an apple ; the 
elephant and the rhinoceros were classed 
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among the oxen ; the sable and the ermine 

were denominated mice> and the ostrich took 
its place among the humble tribe of sparrows, 
it is not^ therefore^ to be wondered at that 
the ancients, who were, besides, nnacquaint* 
ed with any accurate method of separatiug 
salts, should have ascribed opposite and irre^ 
coucilable qualities to the nitre ; or that, as 
they were ignorant of the use of calcareous, 
saltpetre tor the purposes of making aqua<- 
fortls and gunpowder, they should have 
chiefly distinguished the mineral alkali, which 
was alone valuable to them in consequence of 
its uses in domestic economy, and in the 
various processes of fulling, of painting, and 
of glass-making. 

Among the domestic purposes to which 
nitre was applied, were those of both pre* 
serving animal food from putrefaction, as 
well as the opposite intent of rendering meat 
that was too fresh, tender, by immersing it in 
a ley of nitre, and it was commonly added to 
bread, in baking, in order to render it light ; 
practices which still prevail in the East. Il 
was generally used both for scouring apparel 
and cleansing the person; which latter cir- 
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eumstatice is distinctly meutioQed iu the 

scriptures 

« Forlhough tbov wwh tbee with nitre. Mid takeOiee nmckr 

« soap, yet thine iniquity is marked tiefore me^ saitfa ^ JLoid 
^ God.'* — Jeremiah, ch. ii. v, 22. 

And we also learn from Ovid, tiiat the Ro- 
man ladies formed from it some of tbeir 
most valued cosmetics, as well as con- 
stantly employed it at the bath. It entered 
into the composition of many medicinal 
receipts, and was in the remotest a£^es 
one of the chief agents in the process of 
embalming** Some agriculturists imagiueci 
that leguminous plants were improved in 
flavour if the pulse from which they were 
produced had been steeped in a solution of 
nitre, or if the dung with wliicli the g^rouiid 
had t>een manured was impregnated with it ; 
and vegetables of the cabbage tribe were 
strewed with it, both in order to promote their 
growth, and to render them tender. Others 
merely attributed to it the virtue of protect- 
ing the seed-corn from the attacks of insects ^ 



• For " the process of embalmingt** Me article Museums^ 
i. b. i. 
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but a geoeral notion (>eems to have prevaUed 
that it increased the bulk and quality of the 
grain 

/^mina vidi equidem muUos medicate BtrenUh 
St Ncmajirnii, ei nign perfUnden amurea^ 

Virg, Georg. lib. i. 

** Som steep dieir seed, endsoroeiiicsiiUlnnistNuly 

With vigorous nitre and with lees of oil, 
O'er gentle Hres the exuberant juice to drain, 
And sweU the flattering husks with fniitfkil gnin." 

The origin of the term nitre has not been 

defined, though it seems probable that it was 
derived from AHiria, a province of Bgypt^ 
whence it was anciently exported in large 
quantities. The name is of great antiquity ; 
it occurs ill the Scriptures,* and appears to 
have been carried from £gypt and Palestine 
to Greece, and thence to Italy. Some Euro- 
pean travellers in the Levant, in the sixteenth 
century, having heard the name natrum ap- 
plied to the mineral alkali produced there* 
conceived that it was specifically employed 
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to distinguish that particular species of safe 
from vegetable alkali, or nitrum ; altbougfa, 
in fact, they are synonimous terms, the for- 
mer being merely a corruption of the latter. 
The error, however, was adopted by JLin- 
neus, and implicitly received by all the 
modem systematircrs, some of whom bave 
discoursed very learnedly upon the nUrum 
and the italrtem of the ancients, althou|ph the 
latter word is not to be found in any author of 
antiquity. There are many reasons for sup- 
posing that saltpetre was not known in liu- 
rope until some time in the thirteenth ceo- ^ 
tury, when it was distinguished from the 
common nitre by the name of ml nitri, and 
afterwards of sal petrts. 

When saltpetre became of hnportance to 
Government, in consequence of its employ- 
ment in the manufacture of gunpowder^ some 
of the states of Europe had recourse to a 
most extraordinary expedient, in order to 
procure it at a cheap rate. It was assumed 
as a part of the regalia, or rights attached 
to the prerogative of the crowu, that the 
efflorescence on the masonry of houses, which 
has been already mentioned, belonged to the 
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monarch } and^ imder that pretence^ persoiui 
were empowerd to search the dwelling- 
houses for saltpetre^ and to scrape the walk 
whenever there was any appearance of it. 
The &*st instance of this oppression on re- 
cord occurs m the year 1419, when Gunther, 
archbishop of Magdeburgh^ farmed out tins 
fight on condition of receiving a certain 
quantity of refined saltpetre in return* His 
successors continued the practice ; and it is 
probable that it was adopted by most sove- 
reigns. So late as the eighteenth century, it 
was carried so far In some parts of Germany^ 
that the inhabitants oi towns and villages 
were compelled to erect and maintain walls 
expressly for the purpose of producing salt- 
petre^ but under the gracious promise that 
the collectors should no longer be allowed to 
search for it in private houses. In the duchy 
of Wurtemberg, and in the Prussian states, 
where this singular tax was most rigorously 
enforced, it was not abolished until the year 
I798f and then only upon an indemnification 
heing given to GovernniLnt for the loss. 

In many parts of the East-Indies the earth 
is so richly impregnated with saltpetre^ thai 
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it may be extracted by lixiviation, without any 

other process, and, in that warm climate, 
broaght to crystallize without the aid of fire. 
These advantages, coiiibiiicd with the low 
price of labour, render it so cheap^ that it is 
now found more advantageous to import it 
than to manufacture it in Europe ; and, in- 
deed, the power of producing it is so limited, 
that all the oppressive exertions of the ancient 
regalia could never procure sufficient for the 
gunpowder used in the various continental 
wars. The importation was probably com- 
menced by the Dutch, as the article appears 
among the lading of their ships at the earliest 
period of their trade with India, and thejr 
long enjoyed an exclusive monopoly of it. 
Whether the Portuguese brought saltpetre ta 
Europe, on the discovery of the passage 
round the Cape of Good Hope, does not 
appear. 
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PRINCE RUPERT'S DROPS. 



OftlGIN or THE HAM* yORMATlOW ;^P>qf MlgIH |-- 

BOLOGNA FHIAU 



Tu£ toys which, in ttus country, commonly 
bear the name of ^* Prince Rupert's Drops," 
are known among men of science by the name 
of LachrynuB irifr€e^ and on the continent by 
that of Larmes Bataviquesj or Batavian Tears. 
They acquired the latter appellation from 
their having been first made in Holland ; and 
the first from their having been introduced 
into England by the celebrated Prince Ru- 
pert, in the time of King Charles II. They 
are formed by merely pouring a drop of fused 
green glass Into water, by which means the 
rounded substance assumes an oblong form, 
terminating with a fine and nearly capillary 
extremity. If the smallest end of this frag- 
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meot be brokea off; the whole mass instantly 
bursts into the finest dust, whereas the thick 
end will, on the contrary, withstand a very 
powerful blow. These singular properties 
did not attract the notice of experimental 
philosophers untU the middle of the sixteenth 
century, when some unsuccessful attempts 
were made, both in Paris and London^ to as- 
certfiun the principles on which they are 
founded; but it is probable that they must 
have been known in glass-houses irom time 
immemorial, and as their formation is so sim- 
ple, the discovery was no doubt made by ac- 
cident. 

There is another equally curious toy, form- 
ed upon a timilar principle, termed the JSd- 
logna pUaL It is a small bottle, thiclrer at 
the bottom than the top, and cooled imme- 
diately without annealing. It will bear the 
stroke of a mallet, or of any blunt instru- 
ment, or the concussion of a leaden bullet 
dropped into it from a considerable heigpht ; 
but if any sharp body, however small, fall 
into it from an elevation of only a few incheSy 
the bottom cracks all round and falls off ; and 
when very brittle, any hard angular substance 
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wtU pass through the bottom^ however thick 
it may be^ apparently without resistance* 
Hollow cups made in this manner, of green 
glass^ some of them three inches thick at 
the bottom, bavei been instantly broken by 
a splinter of flint weighing only two grains^ 
altfiough they had resisted the shock of a 
musket ball from the height of three feet. 

Several theories have been built upon these 
phenomena, but all nearly equally inconclu- 
sive, and the discovery of the cause stiU baf* 
fles the Researches of science* 
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ROCHELLE SALTS. 



The medicine so generally known tmder 
the title of Rochelle salts was first prepared 
and brought into use, in tlie latter end of ' the 
seventeenth century, by a French chemist of 
the name of Seignette. He first it 
alkaline salt, then sal polt/chrest, and lastly, 
it acquired its present appellation frmi ike 
place of his residence, which was Roclielle. 

The discovery of this remedy was entihrely 
due to accident. It is a compound of mineral 
alkali, soda, and the acid of winestone t S^ig* 
nette, while engaged in making soluble tar-, 
tar, employed the salt of soda instead of wine- 
stone, through a mistaken notion that there 
was but one kind of fixed alkali, and thus 
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unexpectedly saw a new salt produced, qtiite 
different from the soluble tartar which he 
intended to make, an4 from every other 
known salt. .On closer exaqiination^ he found 
it to be a laxative ) and by recommending it 
whh confidence, and having the discretion to 
keep the mode of procuring it a secret^ be 
mcwttd an axlensive sale of it durisg^many 
years, and thus acquired a considerable for- 
tune. 

At length men of science investigated this 
secret salt, discovered its component parts, 
and made thep generally known. The con« 
seqfoettoe of this wiw, a more minute inquiry 
into the difference between ttie vegetable and 
mineiml alkalies; wMeh has thrown muefa 
new light on chemistry, and has fed to many 
l ip ar tant hnpio vemtpts in tlie arts. 

In like manner the celebrated .medicinal 
tall iwrented by Ohmbw, and kno#n by his 
aamQ, was an accidental discovery made by 
ttMVt ehemis^ while in puiwit tif the pUlfSO- 
l^er'a stone. 

< i . ' 

VOi.. II. Q 
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SEALING-WAX. 



8EAUN0-JEABTH B^Es'-WAX ; — BLUE-WAX J ANCIEX T 

WAX^-^AHmiTB HAM}— W Aim. 

■I I n n i | 



TsofiB wdMn wbo treat o£ attciMd^ 
mas, mentioii frm nat^Ms^ tesiiw. OMtels, 
whemwiUii letters nsd deeds w^ce twinl^id^ 
namely^ cement, paste, b^*«tMx^ ^aeaUng^ 
was^ and aeaUng-earth. The latter virnm iu 
xm among AiaEgyptfaMM tbeairiieat epoch 
>af their history : when their jpriesta aeiectod 
oaMie flir aaorlftce^ Aey btmni mprnm tHeir 
hoTM a piece of paper, on .whiah ttey ^plMMd 
MM- aikeslra ^arlh imfMMed "wUtk- their 
seal, to mark the destined victimsi* 'Tbis wm& 
probabfy the first substanee employed for 
sealing. Frequent mention of it occurs at « 
later date in both the Qreek and JL^tin an* 
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thors; but the pardcular kind of earth of 
wfiMck it causUted not been luscertauK^ 
and none that we are acquainted with would 
mmev a aunUar purpgae; it tberefere a#emB 

probable that it was not used in its natui'al 

statey but was^ perhapa^ aome coarse apiedes 

a 

q{ cement. 

BMp'^waiCy in its natural atate^ 10 luppoiod 

to have been used iu Europe time immemo- 
rial fiHT the porpoae of sealing ; but it is not 
easy to determine whether yellow or bleached 
«W Wis. enployed ibr that purposes ^parage 
tmrnkQW tb^ tormer to lose much of its co- 
' klVf white the laMer acquires^ with timey a 
y^ll^w tingej $q that the oldeist seaU that have 
JhM«M|urewrvei), appear to have heen of whit«k» 
iJMt the meire modern of yellow wax» al- 
though it is prebnUe that the ooplsary wis 
,th^ .£lQt* In process of time this wax was 
^utouned red, and, U % $tiil. liUtr period^ 
41/1!^^ and black. It has been remarked^ as 
A wstisr-of aome surprise, that seals of Uue 
. wwkx Mve .nevfu: bpen dis(:averad^ but this 
oHght nol taemile astooisfawMiit, as thi art 
4tf ceinmuniealing a Joim <cotour to wax h^ 
wotyH h«a< inveiWbMi^ tior does it seem pn- 

q2 
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*bal»1e't1ifttit'eiw wills for the Uue vegMntHfe 

dyes all lose Ibetr natural tint^ aud acquire a 
greenidh hue, on bring combined' Willi -Wttx* 

It is evident^ however^ tbat wax^ in its na«' 
•turat i^tAte, could only serve to reeei^e life 
device of the signet^ and could not effectually 
close a letter ; for the latter purpose, Uiere- 
fore, a silken thread was usually wound roimd 
the correry and/ for the greaUftr Mcuiity, 'wi» 
drawn through a piece of wax, on which the 
seil was impressed. 

The invention of sealing* wax» whidi served 
the double purpose of security and oram^nt, 
is not supposed to have been known ia £u- 
Tope before the beginning of the sbcteentSi 
century. The oldest authenticated aeal of 
this kind, ibat is kncnva* to be in exkMaoe^ 
on a letter, dated London^ the 3<i of A,^gitft 
1954, to the Rheingrave Phillip Fmete Von 
DhauDj from bis agent in England, Gerhart 
Hermann : it is of a shining dark*-red iru, 
and bears the initials of G. H. Meotioii is 
indeed miMie, in the Original LietCeftiwritKta 
during the reign of Henry VI., by Jolm F^n," 
of a letter, in the year 14&fe, Hie sent ^whiek, 
be s^fs, ^^isof red wax|" but by this, mo 

I 
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doubly nothiog more thwi common wax is to. 
be understood. We are dso ignorant of .tbe. 
oountry to wbich (hi& invention beloogv* It. 
may be attributed with much appearance of 
probability, to Spain, from its baying b«en 
originally termed Spanish-ivax ; but this cir- 
cumstance loses much of tbe importance, tbat 
would otherwise attach to it^ from the well- 
luiown fiicty that it was customary in tboie 
days to call every thing that was new or cu- 
rious Spanish." It has been ascribed to- a ; 
Frenchman of the name of Rousseau, at so 
late a period as the year 1640 ; but this is 
evidently a mistake. That person^ it appears^ 
had long travelled in vartona parts of the 
East Indies ; and having^ on his return U> 
PariSy where he resided as a merchant^ lost ^ 
all his property by an accidental fire, it oc- 
curred to him^ in his endeavours to supp<»t a 
large family, to make sealing-wax from gum- 
tac» as he had sem it prepared in India.'' 
This was patronized by Louis XIII. and his 
courts and Rbusseau gained by it^ in the first 
year of his enterprize, fiill 50,000 livres. 
Prom thisy however, it would appear that 
the sealing-wax now in most general use was 

Q 8 
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an bnprovement actually introduced by liim ; 
for it certainly is chiefly composed of gnm- 
lac^ whereds that formerly employed^ and still 
occasionally^ although the quality is indif- 
feneiit^ was a composition of ^ther ntelted 
resin, or purified turpentine and cinnabar. 

With regard to tlie antiquity of wafers, but 
little has been collected. Paste of flour was, 
indeed^ very anciently used ft>r dosing' let- 
ters ; but that substance is not supposed to 
have been employed for seals more than aboat 
two centuries, and the oldest that has yet 
been discovered on the Continent is a red 
wafer seal affixed to a letter, dated fromSpire^ 
in the year 
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SLOW-POISON. 



AVCIEUT POISONS ;-—OB£AH MAGIC; — HILRONYMA SPAftA} 
VOVAKIA;— MUA TOFANA^MAMKA OF ST. MCBQtJkM; 
^^BUITOBT OP THl XABCBXOllBHr DK BBIMTIXXlSBa AMD 

THE CHEVALIER DE STE. CBOIX;— THE CHAMBaK AB- 

MttfXBi— ftifc<aa6ioif Fow»sE^rawtx|p«^coifsoiiTiaii 

OF tn A«VA .TOFAIfA^--GAVASf»Oin Ot VBB XABp 

QUiS fiS BiUN?IM4£&di — ^fi^FSCXS OF F0M0M8. 



' Bv flknvwpobon wa genmUy undmtand 
lU those preparatioDfi which can be admuuflk 
lered imperceptibly, and which gradually 
weaken the vital power% and haally cut 

short the life of man. That the ancients 
were acquainted with poisoas tim kiadi 
can be proved by the testimony of many of 
llieir authofs ; acnne of whoia menlien pre* 
parations that could be moderated in such a 
UMumer as ta produce deatk at auy period^ 
from two or three months to as many years* 

Q 4 
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BtitAene wwe compogcd from vegetable and 
animal substances, among which the moM 
remarkable are suppoeed to have been 
aconite and the «ea4iare, or Lemma (Oie 
aplysea depUans of the Linnsean system), and 
the more active and powerful mineral ex- 
tracts seem to have been unknown to them. 

It cannot be objected that such discoVe^M 
were beyond the chemical knowledge of the 
period to which they are aseriJ^edi ^r.ti^ 
i^lettered mnAives of Africa, and the li^fliAi^ 
of Ameriea, are in possession of poi«MSA<.oC 
this iund, and apply them with such skill, 
that those to whom they are adouuistered, if 
not destroyed within a given time, die at least 
in a lingering manper^ anA whhMit^: >wiMr 
scalable ctf the treachery of which they ar# 
Che vMiBs* It is this secret wMbt . f qgw xsi, 
the foundation of that mysterious infiueucep, 
0ilU possessed, by some <dd negtooa ink tkm, 
West-Indies over their fellow slaves, &o vielJL 
}aM9nek under the name of the Obmh nHigie^ 
the dread of which is so great, that the ijuir , 
fertanate beings who ace only thMadaMd 
with its Qperation, pine away in mere terrain- 
of the coasaquences, and iu smX affMta am, 
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so certain^ that no precaution can avail to.- 

mmitom idwtractioii Ame wbo are ito iati 

MDcied object?. As an instauce of w hicb, it, 

m mt mmtf yemm liiiM w Afnoan ncgr^ wm 

cxecuMl in the islaud of Martinique, for^ 
pg iw rli o eg ^ thii. kiod, who^ in liis last- 
inomenls, mifessed that he had secretly 
arimittklQd poltoii to more lhan twamy of 
liii master's sli^ves^ all of whom pamhed 

8ii8f»icioii of the oaiise* 
But poisons of tlm nature have never beea 
fm pm rn i wHli ffMler art^ nor any wbero: 
more extensively used, .than in Italy audr 
FkMce during the seraiiteeiiith oipiury* ll; 
was remarked at Rome^ about the year 1659,. 
AM wumy young flMrritd ladws wddenly^ 
became widows, and many husbands who 
ifftie kadnnir to hare beooma ^agreeabJki to 
their wives unexpectedly died« Su^picioa. 
Mk o»aaociet}r of females under tha direction 
of an old woman^ who pretended to foretell. 
fiMnaa wmtMf and who bad in fiMt carreetly 
fM^edictod the death of many penrsgiis, to those 
iphntapere ioterccCed in the event, A spy waa 
emfAoyedy who introduced herself to thia 
wm^mm m n fmmm of ^islinolion, suffering 

q6 
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of wham she wished to be rid ) aad by meaii8 
Iff liMi fttnM^Mft Itdr-icdiPBt iwiS' lisiM^M^ 
The whole society were then arrested^ and 
to Hi* torture; tmd Hie tmg hWB w M, 

whose name was Hieroayma Spara^ 

^th Mverel otherd^ puMkljr MeoaMly it 
appeared that many of the Roman nolnUty 
were implicated fad this affiilr } mA, aiHOtlto 
standing the severity With which it wm 
tislted^ traceii of the Mne iNtopMaue {iMo- 
tices were remarked for a long time after- 
MTMds. Spam wu a Siettitui» and WM 

to have acquired her knowledge from the 
celebrated To&iik^ i bM the dMeMaflm mt 

their age renders it more probable that site 

ims the hiMmtreii ef live la«t^ 

To&nia^ if not the iuventress of the far«- 
fimied drops which Gtom her aMehied "the 
name of aqua tofana, at least carried 
diabolical art of prepwing them to the 
greatest perfection. She first resicM at Pa-» 
lermoy but afterwerds at Naples, wheii^ Mhe 
was more particularly known^ and whence 
the drops hiive also been cMOaov^ tMMML 
acquetti di Napolu There was^ at Bari, in 
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the kingdom of Naples^ a miraculous oil^ 
and the credulity of the people iaducing 

.Item iwyloy il at • mitdy for wnshi 

disorders, it was sold in small glass phials 

flcriptiou purporting that they contaiDed 
'Smmmi of £t. I/iMms ^ BmH' Tim 
apparent sanctity of these securing them 
Imuk sm^^skm, ToiuM enployed tiion liar 
file distribtttion of her drops: but it seems 
iImI^ Uhe kmc Mend Spar% sbe reserved 
them for the service of those of her own sex 

wkom Ite folat of matdnoay bad be-^ , 

eome irksome; and, if the history of those 
tiiimi ba aai iMorrac^ Ibe toUafc of Jaw 

married ladies of distinction at Naples, and 
athor.pMrIa of .jUaly^ was wilbiml apbial of 

the precious manua. This poison was limpid 

aad; ttiteltw at {Hura water» so |bat ii was 

impossible to guard against its attacks: a 
§m dropf^ ariaiiaistftred at dLflfeffeat pgriod s j 
were sufficient to destroy a man by slow and 
ig^MiBoaiiCible dagraos. ; and iil was auppoted» 
ihat through its effects not fewer jtfam«iU 
bundf ed^persons peri«bed* 

a6 
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Tafania lived to a great age; 
Itrnrbn^ at kiiglk iaUw osk bMg aiift took 
fuge in a monastery, from wkidbihe tM» 
d^p^i^ ^ the ol&ceivi of ^jualite^ anitiriiii*" 
standing an outcry raised hf tbm dergy 
tbe of e—kiftia8tir>aJ pcivU«gie« 

put to the rMk^ die ooaisMed her orina<%^ 
aod acknowledged that, the day be£iiK abe 
absconded, the had ferimrded two hmnm ai 
manm to Uome^ where it was actaaUy IqiihA 
in the emtvin^bowe; butt it wver appewnad 
whahad-ordered it. She was afterward% it 
ut aaid^ privalely stBangled % • liiit ' m <rti& 
nccouAts of her fate there is ronridemtoAp 
diiierepMiey' ; lor Labat Mqra tkmH Aie -wmm 
arreated in 1709.; Keysier, innthrr trftvUnir^ 
affirms, on the mmrary^ tlmi; ahe.'ww still 
living at Naples in 1730$ and resided iu m 
oMventy in whieh ahe waa.pMtMladaain m 
sacred sanctuary, and where many straoj(eff# 
used to visit her from motmis <ftf oarteaity ; 
and Garelli, who was physician to ^ariea 
Vi. Uiig the tVioSiaUiei^ 
rity on this point is most to be- 
writea toaftiand, about 17IOg tiiat^ Jira& 
^till in prison at Naplea, 
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/iirit '^Inlkinoiis art, however, ao where 
mm «eir«it«d greater uiUrast ym •! Pwia» 
hhrnit the year 16/0, Margaret d'Aiibray, 
wild a£.4hA Marquis .de BriaviUieis, » 
bleman of large fortune, commenced an 
tatirigue with « yoMOg officer of a distiiK 
gaifih#dl Imt seedy family, named Godin de 
fitfi* Croix, ikfter a short period she. lost bur 
httsband, whose property she bad parMy dis«i 
sipatad) aiul sliii openly coatittuiug her inti- 
macy with De Ste. Croix, her father procured 
a«Mps de mctmif had him arre§led» mkA 
thrown into the Bastille. He there got 
acquaiiitad with aii JLtaiia»j wbo iaalruotad 
bim in the manner of preparing poisons* 
After a yoar's imiirifioooieiit he waarelea^j 
awlnuiediately flew to the Marchioness, to 
IPhMi he coauauoiaated the.baof^l arli 
which she undertook to practise for the im» 
IMrovement of their ^rcuoistaiieea* She lb» 
assumed the garb of a nun of the order of ies 
Mamm de fa Gkofkiy distributed food to the 
poor, administered to the sick in the HdteU 
IMm, and Ihiis tried the effect of her poi^ona* 
undetected, on these helpless wretehes. She 
brib^ a smaol to poteeai her #wn fslher^ 
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aud her bi^n oadeMWMd :to fioiiaa 
Iwwtori the two former porisbed; but a 
suspicion hsvhig arlaeB of tkm mam of ifarir 
ilMtb» tha sist^ was on ber guard, and thus 
escaped. 8l»tl»% however, woidW di*ai[»r 
lioni and the guUty pair continued their 
▼fllakuyas praekkeis in aeewtity, mnXii Ifaqr 
we at length providentially brought to light 
in Oie Mowing nwiuwf 

De &^ Croix^ while preparing poison, 
always wwe a glass inaik ; bol thk onoi 
happening to drop off by accident, .he was» «0 
it « 96M9 soAcated by the ^mposar, zmi'nm 
found dead on the floor of his laboratory, 
M» he waa wMbMt apparaU. hein, Oov«»» 
■lent caused an inventory to be taken of 
effects, among whioh there «w Smmmd m 
sealed casket, with a label to the following 
dfecti^'^ I hereby intreat, that thoaa into 
whose bands this box may fall, will have the 
fcfaidnefistO'dettver il into lihe haiMb <if «te 
Marchioness de BrinvilUers, who resides in 
iSbm MueiuaneSL Puml^ aa ita coniMtam^ 
cem her alone, are her sole pi^perly, and 
can beof no uie to any: othar peraoaf madim 
case thai she should die^ before me, I be|g.lhat 
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it may be burned, with all that it containsy 
wMmnH ^opiiiilif it« UmI M one nay pleaii 

ignorance, I swear by that God whom I 

•Mre^ mAbf 9M tfaM to saeiH I ^^ii- 

vance nothing but the truth ; and if tiMii^ 
my jufit and reasonable wislMs^ be mi cofli» 
pHed with, I charge the conscience of tbosa 
tMlo faifrlnge ilieni wRh tiie toamftmom, 
both in this world and the next^ in order 
Ast I tsMf reitef^ iny own t ptolcvllng al Mhi 
same liBie that this is my last will. Dona 
«t IMs, fbis UMi^r May, in afternoon, 
MfS. — ^Dii Saimtb Croix.** The ^gnlarity 
tff' this recpiest formed the strongest Induce^ 
meat not to comply with it : accordingly the 
eaiiket was opened^ and In it were fannll 
Tarious pacquets^ with inscriptions signifying 
tNlf they contained poisons, the effects eV 
which had been proved by experiments on 
aniiaals. 

* The Marchioness^ liaving failed in an 
attempt to olMahci possession of the casket, 
fled to England^ and thence to Liege^ where 
sHe took sanctukry in a convent* In order to 
tetice her from this priidleged abode, conse-> 
oiMed by folly Ibr tto proteetion df Tice, a 



police officer. In the ditgliie ^ M| AM|6^t 
olrtmaed an introd^etioa t,o her, md assuq^K , 
ing the character ^ a lw«r, paraumdMilMr. 

i^iid then arrested her. At fimt ahe dmifid tf|U 

..flU^f. ifitfL tai^ to. h^r charg«;i ,and whilp iOr. 
prison, slie behaved with great J^ityt 
$iiW.ti»a greater part pf her tkoG in playing- 
at picquet, But ^Ke hud hieeu guUty of (JlWk 
eiitr%ordii»ary impr»l4e|Mm of making QUk-.A 
catalogue of hercfioiet, .wtdca^b^ MfT Mpfp,, 
h|Mld>writipg» .was found aiuo^g h^f eflfeqts 
the oonveiit. Upon this ^he- w#s convietefl j 
4ad; baviog afterwards ackaowlailged thu^ 
horrid det^I, which iiDoateiaed a s^r^of tdbo^ 
Oioat shocking atrocities, she was^ publiclje^ 
b^liepdedy ^ afterwards hurned ^/^ .^FlMsj^' 
on the Ifitbof July 1676, and mpt i^^g fut^j 
^th a degree . of res<^utioa antpumlng^ 
almost to unconcern. It may afford u^At^ 
t0fr ffNT cmriotts speculation to the diacipj^Biii<Qf. 

I^vi^tcr to learn, that nature had not been 

q^iamv to the l^archioaess of the beaii(ie%jQi|^ 

her sex: her features were regular, the cujj^j 

towof her Af^eextijeff^X :graae& ftod^lMr* 

whole aiir wore that a|^earanc(^ of &ex]Si)^^j^ 
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which is coasiciereci m im iadiMtiott of 

« 

virtue. 

But the puaishmeat id iim Vsmtch Medta- 
did not put AH end to die fyraelln ef weenel* 

poisoning; which^ on the contiriufy^ waftcar«> 
fiod to fiu*, tini^ in 1679, a speeM eouit» 
<mUed the Ciambrs ardente, was insttUitcd to 
tiy oifendera of this clan* Anumg the peiw . 
SMS brought before this tribunal were two 

latter was a midwife : but both were also, 
pfe^toaded fbrtmie-toiler^ end fMdvttiilf sold 
pbikeia and ak>^«paisoa ; . wbidi last^ ftomi 
the nse tiis^ was supp os ed fo hate aiade* 
of it by io^patieal heirs^ obtained the quauitt 
tbte of meemtitm^ pmedir. Cnriositf liad 
duced many persons of the hrst rank to visit: 
tkdie wmDen in tbeir apparent dnmeter oft 
fortune-tellers, without any intfiitiaii of em- 
ploying them for a irarse purpose } and of alt 
those who had thus been the dupes of their 
irttpestvre a itet was lbi»l in the p ot sasi i aB off 
Im Voisin. Among these was the distinp 
gnished name of tKe Mai^eka^ de haamm^ 
beurg) who was m consequence arrested, 
and detained Ibrnqpie months in the BaaliHew 
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Several p^&ons of condition were for a long 
time impriMned, allhough afterwards ao- 
quitted; some of inferior rank suflfered by 
tba haodi of Ifa0 cpmaMMi haag man $ and, on 
the 22d of February 1680, L#a Vigoureux a»d 
Im VdbM^ a£ker haviag Imd tbeir hands £irali 
bored through with a hot iroDj and thea cut 
wwe biumed alive^ 
Various conjectures have been fomuMl wa- 
pm?ti"ff tba QoiK^pttiitiaa of theae poiaMmd 
For a long time the sale of aqua^fortis w«a 
pcohibitad at Rome, ttom mi idea tbat it 
formed the chief ingTBMntf and at Paris it 
mm onirt Mnagined^ that tbe aucoession^pcm* 
der consisted of Aamond-^iist, and afterw 
wardis that it was composed of augar of 
lead: but all thane simdsaa have been pnHwd 
te be efiaaUy uafoniukd. The casket of I>e 
Ste. Oofac contained reguhn of antimony, 
subUmate» vitriol, andopiuniy in amunqraa^ 
ponnded stated togelhar widi a^ large qnaop 
tity of pr^iafed poison, the component parts 
of which die chemlrtf wen not able to dia^ 
cww. The Ofua tqfaua is said to have been 
an extras ef opium and oantharidea ; and thia 
supposiuoa has gained the greater credit from 
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h» being generally understood tfaaeihe pmmm 

known in the East-Indies by the name of 
. powsi is obtained from thc^ |itice of the 
poppy. But on this point, the evidence of 
GardlU^ whom we have already ttiefttidiiedy 
seems to be conclusive ; and lie says, that 
he wa^ informed by his Ma|esty Charles VI;^ 
to whom all the judicial procedure, together 
the eotifession of IManla hefmM, h$ii 
been transmitted, that it was nothing more 
lhan a decoeti<m of erystallized tirsenlc^ widh 
the addition (probably for the mere purpose 
of disgnMngit) of the herb eymbi^rla. 

Whatever may have been the taigrediento 
bf these poisonsi thefar eftcto appear tohsM 
been uniformly the same, and are thus de- 
Mrfbed fn the wconftt of the vyssptoms «hat 
attended the death of the father of the Mar* 
dhloness de BrinvilHers t ^ After hvrkig 
Itaiguished during a considerable period, he 
was seized with a loaihing of food, md his 
stomach rejecting every kind of dlment, he 
Was reduced to extremity, and at length 
expired witiiout any fever, but with a strong 
sense of ' heat in the scomaeh, Dming the 
last three days he perceptibly wasted, and 
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towafds kis disaolutioa tie had become much, 
shrunk, Om opening the body, the stomachy 
and the duodenum were discoveredi to be 
black, and sloaghing off t the liver wm mor- 
tifiedy md wore the appearuQce of beiag; 
burned/' The son of Mousieur d'Aubray 
lingered in a similar mauler during three. 
mMhSy and fate InteBtkieB were found in the 
iame state: and on the decease of Cbarlea 
XI. of Swedep» who. is Icaown to have died 
of th^ effete of slow-poison^ which occa- 
utoned a eoiHiumpUv)& disease^ his slooMich 
Mid liver were observed to be ulcerated. 
• It^ licnrevetv is not pcobp^Ue lhat poiMm 
Ann act in a precisely similar, manner upop. 
•very eonalitution ; nor can it, for the same, 
reason^ be true, that it can be so prepared as . 
to occasion death within a given period. The , 
circumstances attending its administration 
can hbModi be aseertained, and vi^en death ia 
attended with apy mysterious appearance^ it 
is toaBMieh llie eustoia to.attribute it to thia 
cause* Thus, in France, the extraordinary 
deaikaia the finally of Louis XIV., and, at a 
more recent p^^riod, that of Madame de Pom- 
padour, and those of t)ie £|aupbia ai^d I>mi« 
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phiness^ the parents of his preftent Majesty, 
have all been ascribed to slow poison ; and 
altliough that opinion has been combated 
with great force luul ingemuty, by that very 
able writer Monsieur Lacretelle^ in his late 
History of France,.duruig the eighteenth 
Century/' it nevertheless continues to be that 
of a great minority ot the nation. 
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AMD MODE&N PROCESSES OF MAKil^iQ STEEL J HAJUIEK- 

ING WATBRJ — WOOTi, 



Stekl is the same metal as iron^ but pos* 
iwaes aome remarkable ,pcapertie» wtucib 
distinguish it from common iron. It has a 
4nA2ch greater degree of hardaeas tbau coish 
men iron, which it is capable of filing ; 
atrikes fire with vitreous stones, aii4 soratchea 
the hardest glass; is heavier, and emits a 
stronger sound than iron} exhibits a fimor 
grain when firactored ; is capable of bearing - 
a very bright poUsb, and is lMisc4^|>tibte <of 
greater elasticity. It likewise becomes more 
slowly magnetic, but retains that powiir 
longer; is not so subject to rust, and gives 
jfewer sparks than iron, when ignited^ It 
assumes various tints in the fire, and when 
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jbeated^ is soon cooled by being immersed in 
odd watcTy wfaiflh renders k hanler, more 
brittle, and by far less pliable than iron. It 
h aol knoirn wbidMr noai is diangcd into 
steel by being condensed, or by the loss or 
•dditenoCeariMni, Mlarie^mangaoese, txnoljh^ 
d«ena, or some other component part. How- 
mr»y h 18 4mrt«in Uwt the invwtioii of sleei 
is of very great antiquity, as, although we 
4l^«ot.fiBd nny dUslmei mentkni of iiin liiie 
014 Testament, still it is clear that it was 

,1mmm^ to . die G»ecA» in tht ti«ie of Momcr, 

and received from them several names, line 
MDMtiof wUdi was Jtanomi^ibmigh 



this word is tbouglit to imply the operation 
^ jjnlwiy, or U» sleeted pare of an instru- 
ment, rather ihan steel itself, Chafybs was 
anMno #if<m to ttoal Amn the €hal]^iflB^ a 
people inhabiting -the scmthern slmre of the 
.PmMs SufaniSy beivsMn CSoicUs and fth 
jf^ilagonia, which country was renowned Soar 
H i mi B WS y and iNlftidniafljr fiur its iron ud 
-sleel wiMrks ; some derive the name of this 
fmofftB hom the^iMif artWo of tlidr oo» 
m^ce, which derivation is the more proba- 
ble, at a rhrer of Spain, iHiere thom wme 
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«teel works, was, accordinsr to JuffGii^ mIM 
Chalybsj but aft a nodi later period. 

Adamas was another word which ^nt 
•sifo^ifitd steely and many epitbete darived 
from adamas are applied toartidM mmSm*^ 
Hrtcttl and iMO. Tim jmuuo was uot given to 
4he diamond uutil a late pafiad» 
: The Romaw borrawediliha word Chab/bs 
from the Greeks, and it » tluMight kff wmmy 
Ifaat tliey likewise gave the name of ocies 
to steel; but acies^ in reality, nscana *oly 
tiie.ctittlog part or edge of any inst rmnwatj 
and not the steel itsdfc From ftas wotd 
:Ilriiaiistave» noiwhhstandiiigy dk^ived tbair 
ucciajo, and the Frcnoh tbrit teisr. 

Two methods of mmlsiag steel are at pM- 
sent eaaployed: the firal of-wlMi ia by 
liiffinH either fiom.irc^^etoAe.or raw ix€m; 
the second by ce«Mtttalkiii> Hie anliqdtof >of 
whidi proeess is uaknowa ; bttt the liaraMT, 
es practised by the Chalybes, has heaa 
deseribed by Ari^tle*, Hiowever^ the steiel 
of the ancients, by not behig ceosasMd, wms 
.capable of being baiiiiaered» asMl wa& joot 
near so brittle aa tha h ar lie s t ¥f» a» s wyit " 
ed with. 
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The meihpd us^ iii Spaiu by the Ccltibe- 
nans for preparuM; sleel^ ww^ first to bury 
tlie iroa in tbe eartb» and to leave it in that 
ritiaCfan mitil Uie.gnatar part of- it became 
eov^ecl wiib met ; what remain^ without 
heiog oxigenatedy "mm .made into weapons, 
particulaiiy swords, with which bones, shields 
aad taehmis mighl be cut asunder. However 
improbable this may appear, it is yet certain 
tiuH tbe same meUiod is still practised in 
Japan; and Thunberg informs us, in his 
CMvels tbrdugb tbat island, tbat the sabres 
made there are so incomparably tempered, 
that a nail can witb ease be cut through by 
them without iiyuriog tbe edge. It has, 
iadeoili been suppoaeil tbat the softer parts of 
iron are first converted into rust, and that 
what rammna it prc^rly the substance which 
we oaU st^el. In support of wbiah theory it 
has been ranarked, that on digging up the 
floor of an old house in Gottingen, an anvil 
was found which had lain for many years 
buri^.in the earth: it sUll i^ined its 
original form, but was become so soft that it 
mwld be easily crumbled to pieces; mid) 
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when broken^ the fraotare every wliere dis- 
played siuail white grains of a metallic 
brightness, closely reeenrt^ling polished steel. 

The art of hardening steel by immersing it 
in cold wat^of a sudden, wheo red hot» Is of 
great antiquity. Homer alludes to it in hia 
Odyssey, when relating how Ulysses put out 
the eye of the giant Polyphemus with a . 
burning stabe 

tU i'orcmg xaMuv^ srtMsvir nt OKtvaptxy^ 

Ev tHem Anrrct imya£h» imx^^h 

^agfACtaa'av (to yog aure ct^nfoy rs ttparo^ eariv),^^ 

Ub. ix. L 391. 

Sophocles Iftewise hes used the oomparimn 

of being hardaiied like immersed iit>n ; and 
Salmasius has quoted the work of an oM 
Greek chemist^ who treats on the method of 
hastening iron* in India* Several rivera and 
wells were in great repute-sniong the Romans 
lor hardening Iron^ and, Ibr that reason, had 
steel works ereeted nesur them^ although at a 
great distance from the mines. Some articlei» 
of irouy which were not required to be very 
hard, were immersed fai oiU . 
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It. is said thai die Ardidiilie CotmOf in 

1565, prepared a liquid from certain herbs, 
whidb randered took, immersed in it, when 
red-hot, so hard a& to be able to cut a 
large block of porphyry^ and to form it 
into a basin for. a well; but the herbs of 
which this composition was made are 
unknown. Tiiat any herbs should possess 
such power is indeed very questionable, for 
we learn from the latest researches, that all 
kinds of known hardening fluids hitherto 
invented are in nothing superior to comnuN;i 
water* Some writers have affirmed, that a 
wat^ might be made capable of rendering 
porphyry soft, but this is probably an error. 

The invention of converting bar iron into 
steel, by immersing it into other fused iron, and 
leaving it in that state several hours, is gene« 

rally ascribed to Heaumer : but this process 

had been mentioned by authors who lived 

prior to his time, as one well known and 
practised in their days* 

Among the dearest kinds of steel men- 
tioned by ancient writers were the ferrwn 
Indicum and Sericum. A hundred talents of 
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the farmer, ^bkA appears to be the ferrum 

candidum, Were sent as a present to Alexan- 
der in India. Tlie method of preparing it is 
yet a secret, although it is probable that it 
is still prepared in that country, and known 
under the name of wootz: it is supposed to 
be a Icind of fused steeL 
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iOITIQVITY OF THE INVBKTION ; — MILK ; — METALLIC SO- 



Ir we apply the name of sympathetic ink 
to every fluid wbict^ when written with, the 
letlers do not leave any visible impression on 
the paper, but yet become legible after a 
certain operation for that purpose, such 
liquids were certainly known at a very re- 
mote period. Tiiey arc mentioned by many 
ancient authors ; and among the methods by 
which Ovid counsels young ladies to elude 
the vigifamae of guardians, in an epistolary 
correspondence with their lovers, he particu- 
lariies that of writing with new milk, and 
of rendering the letters conspicuous by 
means of soot or cbarooal-dust :~ 
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LUera: carb<mi$ puXvere Utnge ^ leges*** 

DeArte Amandj lib* iii. 

New Milky car poiated spires of flax, when greeny 

Will ink supply, aad letten »nk wueea. 

¥^ wm the paper flhew» nor cut be Md, 

*Tai all the writin^t fiift adiM ^MMdn^-^toiigiwiie* 

In modern times the ingenntty of the sex 
is not taxed for expedients of this kind : the 
art of chemistiy has been enlisted into the 
service of Cupid^ and sympathetic ink is 
every where to be found, which conceals the 
contents of a billet-doux from the eyes of all 
but the favoured possessor of the secret. 

For this purpose eertida melaffie 9oli»> 
tioos are employed^ which being in them** 
selves nearly cdlonrless, are neveitlialeBa 
susceptible of being made visible, either by 
being washed over with soaia other solmSon^ 
oi' fumigated witli its vapour. 
, Among these, none has excited moM a»» 
tonisiimeut than a composition which be- 
comes instantly black on being exposed^ evca 
at a coiihlderable distance^ to the vapour of 
arsenical liver of sulphmr. Snek, kMiead^ 
is the penetrating quality of the vapour^ tiuLt 
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■ 

Ae change in colour will be effected, even 
should the writing be placed oii the opposite 
side g£ a tbia partiiMm ; and it therefor^ 
often employed with success by jugglers. It 
is a French invention } but the discovery has 
been attributed to accident, and probably is 
not very aaeieat^ as die firet mention of it 
oOGurs ia the works of Borel^ printed in 
196Si which it is ascribed to an apothecary 
of Montpelier, named Brossoa« It is there 
calied magn^ water $ and its composition 
and effects are thus described : — let quick- 
lime be quenched in pure water^ and while 
eoolingf add to it some orpimeut which had 
been heated upon'warm adies, strain the 
liii|iior, and preserve it in a bottle closely 
slopped ; then boil pounded litharge of gold ' 
in vinegar^ and in a brass vessel, during 
half an houri filter it through paper, and 
preserve it in a similar manner. If you write 
mlh this last sohition, the writing will be 
invisible when dry, but on being washed with 
the first, will immediately become black; 
andf what is truly siirprising, although sheets 
of paper, or even a board, be placed between 
the writing and the liquid, the effect will still 
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be the same, Md theintervening substimce will 
have been penetrated without any apparent 
ti ac c." From iOm acooont it would appear 
that the inventor himself was ignorant of the 
eflect to be produced by fumigation. 

Another curious kind of sympathetic ink, 
and that in most general use, is prepared fronti 
cobalt. Writing executed with this becomes 
invisible in the cold> but re-appears^ of a 
beautiful green colour, on being exposed to 
ihc fire ; and the same phenomenon occurs 
so often as the experiment is repeated. This 
invention was, for a long time^ ascribed to m 
Frencbmau of the name of Hellot, who was, 
indeed, the first to make it publicly known ; 
but it was really discovered in the beginaing 
oi the last century, by a German lady, whose 
name has not been ascertained. 

After the . visionary notion of the occult 
sciences was exploded, ' it became customary 
to attribute to magnetic effluvia, phenomena 
of which the principles were unknown, and 
more especially those whioh appeared to act 
without any visible or sensible agency ; and 
hence the origin of the title magneUe 
water \' fiirmeriy applied to this fluid. Others 
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concealed their ignoraace under the equally 
specious cloak, of a vague principle which 
they termed sympathy^ as, in later times 
those of attraction aad electricity have also 
been often employed ; and from thence was 
derived the term which it still bears^ in de* 
fiance of sense and science. 
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ANTIQUITY OF TIN J — ST ANNUM ELECT RUM ; — CA88I* 
X£H09; — TIN TftADE OF TBS PfilKMXCXAMai— CAMin^ 

mmsB isLAyos;—- iccisj— 9IBCOVBET or m m gsb*' 

IIANT ABY IMP 



It is commonly suppoeted that the metal 

which we call tin, was known as ^»arly as the 
time of Mosesy as it is imagined that mention 
is made of it, under the name of bedily in 
several parts of the Holy Scriptures.* That 
the Greeks and Rumaus, although not pos- 
sessing mines of this metal^ were acquainted 
with it, is most certain, as vessels of tin have 
been sometimes^ though very rarely^ diseo« 
▼ered among the Greek and Roman anti- 
quities. 

• "JSofy Scriptures.^ Numbers, ch. xxxl. 22. Kzekiel 
ch. xxii. V. 18, 20 i ch. xxvu. v. 12. Zachanas, ch, y. la * 
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It has been generally suppoAii^d that the 
metal termed st annum by the ancients was 
Ihe same as our tin ; bat this sobstance was, 
according to Pliuy, obtained from a metal 
called phmbum nigrum^ eommonly mixed 
with silver, and, without donbt, the same 
M our lead. That part of it whioh melted 
Afst, was caUed stannum^ and wu^^ in all 
pfobidbitityy a metal nearly resembling onr 
tin ; indeed the French etai7i^ the English 
and low €rermaii tm^ and the high Ger-- 
man zhmy were apparently derived trom the 
Latin wUmmm ; thatfKntbm whiefa was next 
melted was termed ar^e/i/iim, or silver, and 
what remained in the fiimaoe was denonu* 
nated galemop which, being once more fused, 
gare nigrum pbitnimn unmixed with the 
other component parts* i^lonmim was, there- 
lore, probably a metal composed of lead and 
silver, for, it must be remarked that all kinds 
of lead ore, except that found at Bleyberg 
near JDiUac, in the Duchy of Carinthia, con- 
tain a portion of silver, and some in such 
quantities, that they might with great pro- 
priety be called silver ores, or rather argen* 
tiferotts lead ares» or plombiferous silver 
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oresw We find mention irequenUy QMuie hy 
the anetents of lead unmixed with silver, 
but it should be recollected that tbey pafal 
little attention ta a small admixtore of silver, 
and never separated it but when.it migbi.be 
obtained in si^eient quantities to defray the 
expenses of smelting, which would carteii^Ly 
never be the case were only a few ounces, or 
even a pound, of silver, contained in a qun^ 
tal of lead* 

m 

A great deal of lead was obtained by die 

ancients from argentiferous ores, when these 
metals were separated. Tlie ore was first 
pounded very fine, then washed and roastec^ 
and afterwards foimed into a powder or pMte, 
which was then put into a furnace, and gave 
by the iirst fusion a regulus compiysed of 
ver and lead, and called stannum ; to separate 
the silver, it was again fated in a^ paitieidar 
refining furnace with a hearth of lixiviated 
ashes. Silver was thus obtained, and that 
substance called by Pliny galena^ or molyb^ 
dcma, which, by a third Aiaion, prodvoed 
lead. These three parts, liamely, sCdntmm^ 
argentum, and galena, or pltambmn nigrum^ 
were considered by tlie ubuve-iuetttiaaed 
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wthor as the eomponent parts of feftd ore, 

but not indeed according to the present sig- 
aificatiao* This sliews that the stamum of 
the ancients was not our tin, but the sub* 
•tatice denominated werk in our smelting- 
houses. Elecirum was a metal partly com« 
4N)9ed of siker and partly of gold, the art of 
separating which was unknown to the atn 
eieiits* 

Amongst some of the oldest church vessek 
are some whieh have been eomidered va$a 
stcuDieaf and which, when scoured and polish* 
odt have a silvery brigbtttess, and become of 
a greyish colour if left long without cleaning. 

It is not probable tliat the Phoenicians could 
■bme obtained tin from Spain> Portugal, and 
England, in such quantities as to have dis- 
tributed it all over the old world so early as 
we iittd mention made of the word xaaaiTifH 
by the Greeks, which, in all likelihood, meant 
nothing more than the stanntnn of ihe J{u- 
maus. That real tin was afterwards known 
to the Greeks is most certain^ but the ex- 
jiress time when they first became acquainted 
with it has not been determined ; and, pro- 
bably, they oonsidered it as a variety of their 
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Mmvensfoi or siatmum, a& the Romans declared 
both to be a variety of tead^ aad the Greeks 
gave no new aame to the real tin. However^ 
it was probably named at oiie lime Tyrian^ 
9K Celtic tin, ou account of Tyre bein^ the 
principal mart for this metal, fi>r we find 
mention made in Aristotle of Hoa^megw 
Ktfmm, wbidi was no doubt the dt8tiiie-> 
tion drawn between their own . and £»rei^ 
tin. 

The words incoguere and incoctitia, used by 
the Latins, seem to imply that they were ac« 
quaittted with the art of tinning^ by immera* 
ing vessels, as at present, into melted tin^ al- 
though they have left us no account of it, 
and Winy merely says, that a coating' of si(m- 
nmn improved the taste of food, and guar«ted 
against verdigris. Among those vessels found 
at Uereulaneum, the greater part were of 
copper or gUtmam j some silvered, but none 
tinned. 

Several^ pieces of tin were dug up in 
Yorkshire in the beginning of the last ceo* 
tury, and some tin vessels, with Roman in- 
scriptions on them, were Ibund ia 1756, in 
Cornwall, which are the only two instances 
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of cast-tin having been knowa to be manu- 
tetored by die anoiente. 

The history of the tin trade of the Ph<je- 
ntoiaiM, Greeks, Gauls, and RrasanB, is very 
doubtful, as is also the situation of the Cassl* 
lerides Islands, from which they procured 
their tin, and which have been generally 
supposed to be the Scilly lahmds, with part of 
the coast of Cornwall, which, at a distance, 
wears the appearance of an isfauMl* 

No pttKrfs of the Phcenicians having worked 
mines tbere can be brought forward, but, 
from various antiquities, it is supposed that 
the Romans ^g up the ore themselvM from 
the mines, and were in possession of works 
fiw extraeting die metal. 

IctiSy an island to which the Britons car* 
ried tin, and whence it was exported by the 
Grallic merchants, has been considered to be 
the Isle of Wight ; but some think it to hme 
been a general appellation Ibr a peninsula or 
bay, as ik or f/k is a common termination of 
the names of the creeks in Cornwall* 

Most English writers assert that tin wa9 
first discovered in Germany in 1241^ by a 
Cornish man, who had fled there on account 
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of a murdar which he had commttled ; bui 

Germau writers do not raentiou this circum- 
stance; on the contrary^ they say thait tin 
was discovered there ia 1 146 by a peusaut of 
the village of Chodicse, named Wnadec* 

The art of tinning plate-irou was inveuted 
either io Bohemia or Germany^ but at what 
period is uncertain. 

In l&fOy ^ £ugiishman of the name of 
Andrew Yarranton, was sent to Saxouy 
to learn the process of tinning, iriiere^ bav*^ 
ing acquired tlie necessary knowledge, he ne- 
tiiraed to. 1)16 nathre country^ bringing with 
him some German workmen, and established 
a mantifeetory of tin-plate* But a person of 
distinction having made himself acquainted 
with the art, ohtauied a patrat for the pro- 
cess ; in consequence of which tlie uucler^ 
taking in whieh Yarranton had engaged was 
abandoned, and yet no use was subsequ^^nitly 
made of the iiatent, and the manuftoture was 

not recoiiiincnced until about the year 1720, 

, when it is snpposed to have been undwtakest 

at Poutypool in Monmouthshire. 
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VAUioub cQutradicUffy opuuans jb»ve been 
entertained respecting the preparation of 
verdigris j the present process is nearly simi* 
lar to that employed by the ancients. Every 
natural green copper cahc was by them do* 
nominated wrugo ; but it is certain that their 
artificial asrugo was simply our verdigris, or 
copper converted into a green calx by vi- 
nous acid. Tl^ method of procuring this 
substance was easily seen, as copper, when 
exposed to acids, invariably contracts a green 
rust. The ancients employed for this pur- 
pose either plates and vessels, or filings and 
shvivings of copper^ with the sourest vinegar, 
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or the lees of wine^ or the stalks aad skius of 
grapesy after the juice has been pressed from 
them* Sometimes plates of copper were ex- 
posed to the vapour arishng from vinegar con- 
fined in close vessels^ sometimes the vinegar 
was poured on fbem, and not unfirequently 
copper filings were pounded with vinegar in 
» copper mortar, tiU they became green calx. 

Verdigris was^ at firsts primupaUy used 
medicmally, when the copper calx was com«> 
pounded with various salts and other ingre- 
dients« One of these compositions was called 
vermiculiur verdigris^ probably on account of 
Its assuming the appearance of worms or 
threads. Verdigris was also used as a colour, 
tir which reason it has been reckoned among 
iJie Pigments by Vitruvius, 

The greater part of our vetligris was 
formerly manufactured at Montpelier. The 
process is simple : tfie dried stalks of grapes 
being steeped in strong wine, are brought 
to a sour fermentation, after which they 
are placed in an earthen-pot, with alter- 
nate layers of plates of copper, die surtice 
of which becomes corroded in a short 
time, and the calx is then scraped off. 
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Swedish copper is chiefly employed in this 

manufacture, which was carried on very pro- 
fitably at Montpellier so early as the fifteenth 
century. It still flourishes to a cousiderable 
extent, both there and in oilier parts of the 
soutli of France ; but experiments have been 
made in other countries, by which it has been 
discovered that copper may be corroded by 
Bneans of mineral acid; which process is 
much less expensive. 
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ULTRAMARINE. 



mcMxmom akb mmtiBs lapis i^zuzj;-««>gAF* 

PHiaE c-fiRULEUM ; — ^experiment of ssia humpu&y 

DAVY ;-*o2>£AtVATI0N OF XHS WOfiO LAZUU ;~XJkZV«- 
AtOM. 



Ultramarikb is a very fine blue powder^ 

neoi'ly resembling, in colour, the cora-flower, 
or blue-bottle^ and has the peculiar property 
of neither fading nor becoming tarnished, 
when exposed to the air or to a moderate 
heat. On this account it is used in painting, 
but not to so great an extent as before the 
discovery of smalt, which is a much cheaper 
article. It is composed of the blue parts of 
the lapis laztili, which is found in the moun- 
tains of that part of Tartary called Bueharia, 
whence it is seat to the East-Indies, and from 
thence to Europe. Lapis lazuli bein^ ex* 
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tremely scarce, and consequently dear, other 
stones of a similar nature are often substi- 
tuted for it, and hence many contradictions 
are to be found in the works of authors 
wtio speak of its properties and country. 
Whether the Greeks and Romans were ae- 
quainted with ultramarine is uncertain^ for 
although, in the decline of the Roman lan- 
guage, we find the word ultramaritimn^ yet 
it certainly never meant a paint However, 
it is probable that the lapis lazuli wa«^ 
known to them^ and was the sapphire of 
the ancients, as it was of a sky-blue colour, 
with a violet or purple shade, and sometimes 
was of a dark or blackish blue colour* It 
was likewise spotted with a great many gold 
or golden*yeliow poim;s, and was capable of 
being polished or cut; but, If not perfectly 
|»ure, and unmixed with any hard extra- 
neous particles, was unfit for the lapidary. • 
It was often procured in such large pieces 
as to be employed for inlaid or mosaic- work, 
and was not unfrequently compared to cop- 
per-blue, copper-ore, and earth and stones 
impregnated with that metal. Its medicinal 
effects were such as are ascribed to copper 
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oifaE, Mid k fofiMd reiBB in rocks of, otiner 
stoaes. There is ao doubt that a btoue with 
Ibaie prop^taei ooaM aol be the aappkire of 

our jewellers, but was most certainly our 
Impis haeaUr whieh aeeords with the abow 
description in every respect. The blue co- 
kmr o£ th» iapb lasuU ha8» however^ hei 
proved to originate from iron^ and not from 
copper, as wu gcaeieUy suppoMd. The 
mediciiml properties of the sapphire of the 
Muaenti emld oidy be produced fioia a voiob^ 
tore of copper^ which exists in a spurious 
spedes found in Persia, so that it is mlmmp 
that they considered this " Armenian stone,*' 
esfidse lapis htsttli,. to be the real kind. 

It cannot, therefore, be doubted that Um 
aacienta were as^uaiptod widi our lapia^ la^ 
suU; but whether they used it as a paint, or 
prepared ultramarine firom it^ has act yai 
been ascertained. However, althou^ it i& 
possible that! their cmilfimi may som«li«ies 
have been real ultramarine, yet it is proha* 
Ue that» in geaefal» it was merely copper* 
ochre« This inference has, indeed, be^a 
tetely flBlablishedt sinoe the period yrhmm 
Professor Beckman wrote, by the experi- 
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nente of Sir Hmnphry Davjr. In dbftrmg 
away the rubbish wilhin Ihe bi^ha of Titus^ 
the walb of which display many beMrtifal 
apecimeM of fresco paintings the pamter's 
room was discovertd ^ and in several of the 
jars were found different kinds o£ paintj 
among which was a quantity of the beautiful 
oetostiai blue in queaikm. Sir Humphry not 
only succeeded in analyzing this substance, 
wliich he found to eonsist of a firit of coppery 
soda^ and silex, but recomposed it from fresh 
Mteriafe^ so as lo produce ihe identieal 
colouring matter. 

The term laxuU is ttudoobtedi^ of Persiitt 
origin, from which country the stone has 
hMierto been brouglit. The m^^iqaL wocd. ie 
lamardiy which^ in common pronuuciationj 
sounds like lasmfd, and this Ihe Arabiaas 
have corrupted into kuur, conformably to 
thflsr custom of coafiMuiding the letters* r 
aad /• It properly signifies a blue colour^ as 
wen as the nuneral» but was at first need in 
Europe to express blue stones^ and blue eo* 
fcmrs employed in pataiting^ and also moun- 
tain blue impregnated with copper. The 
wwd kamrtum may be found in writings so 
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far back as the sixHi eentWf ; and we find in 
the .receipts lor p^niiag given in the eighth 
century, one for preparing a kind of bhie 
deoomiiialed laami. It may be seen, from a 
passage of Aretfaaa in the elennenlii eentoty, 
wpiainiog a verse of the book of Revela^ 
tions,* that sapphire was that stcme from 
which kuiurium was made, which is a stroo^ 
proof that the sapphire of - 4die aneients was 
our lapia lasHili^'and appears to be the first 
certain mention of the real ultramarine. 
. The word uUrumarine or c^zurrum ultranu^ 
rimm seems to have been common about the 
end of the fifteen^ century* In the be^n- 
tting of the sixteenlli century, Vanuccio Bi- 
riogoccio, gave directions for preparing tfeie 
real ultraisariBe^ M^ieh he has sufficiently dis* . 
tioguished from copper aauire, or Murro dtW 
jllemagnay deseribing it as being made from 
the lapis lazuli, which is the matrix of gokA* 
oee. The stone, afieer being pounded and 
wadiedy was reduced to an impalpable pow. 
A&i, and afterwards brought back to its 
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lively and beautiful colour by means of a 
certain paste made with gum, when it was 
refined and« dried. This composition was 
capable of withstanding both fire and water. 
In the beginning of the sixteenth century the 
father of the celebrated Giambatista Pigna, 
an apothecary at Modena^ acquired immense 
riches by a preparation of ultramarine. Alex- 
ius Pedemoutanus* has been thought to hare 
first mentioned ultramarine, but this cannot 
be true^ as he wrote in the beginning of the 
sixteenth century, and^ therefore, in ail pro- 
hablUly^ only first . gave a complete . account 
of the method of preparing it. His receipt 
has been followed ever since^ as being the 
best and most certain. The English and 
Fraieh authors affirm thai the preparatioa 
of ultramarine was discovered in England^ 
and that a servant of the East-India Coqi- 
pany revealed it, in order to be revenged for 
some injury which he had sustained : but the 
assertion is without foundation. 
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ZIN C. 



» 

i XOMBACK ; — PINGHBKOK;— PRINCB*« MSTAt. ; 

calamine;— iCADMIAi—DISCOVEUY OF ZINC. 



Ktne-U m»tMi witb ^kh the Gred^ 
Romans, and Arabians were UmSkp babo- 
^im^ if m^ im^^ pi^-by i^ hmmff 
9akf chemical character assigned to it in com-* 
Mtt witb olfaeir malvls^ Oiid hy its not having 
been mentioned by any ancient writer. Only 
otte itis«Mee of its havmg. teen suppofiied to 
have been discovered amohg'isiMMB nrim ^ 
M^iilly^ U tiq^ record^ audi . te tkea ao 
imperfectly examined as to le«ve the M^tgr 
of the laelal tt-as g rea t ob e o nrUy as evec 

There is no doubt that the ancients were 
acquainted with that mixture of zinc and 
copper called brass ; with tomback, pinch- 
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beck, prince's-metal^ &c. Mines which con- - 
tained ores from which this gold«colour^ 
metal was derived were held in great estima- 
tion^ and their exhaustion was greatly r^grat<* 
ted. At length, however, it was discovered 
that a kind of earth'(probably ealamine^ when 
added to copper, while iu a state of fusion^,) 
gave it a yellow colour ; it wag^ therefore^ 
used in the same mauut^r as cabc of cobalt 
was employed in colouring glass, before that 
metal itself was known. Both Aristotle and 
Strabo mention an earth of that kind, the 
use of whicb^ in making brassj was retained 
through many centuries* But when cala- 
mine was found iu sufficient quantities » the 
old mode of procuring brass from copper 
ore that contained zinc was abandoned, as it 
was found more convenient to ejrtract pure 
copper from it first, and afterwards to con? 
vert it into brass by the addition of calamine. 

The word cadmia, which some have sup- 
posed to signify zinc, only means ore that 
contained that metal ; and when it was after- 
wards known that eahiinine imparted a yel- 
low colour to copper^ it also acquired that 
name. Brass was supposed to be only a more 

s 2 
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valuable kind of copper. Both copper and 
brass were, for a great length of time, called 
indiscrimiBately ces, and it was not until a 
late period that mineralogists gave to the for- 
mer the name of cuprum. 

The first author by whom zinc is men- 
tioned is Albertus Magnus, whom we have 
already had occasion to notice more than 
once. From the period when he wrote, 
which was the thhteenth century, there is no 
intelligible account of it until the time of 
Theophrastus Paracelsus, who died in 1541 ; 
and information respecting it seems to have 
been, even then, both scarce and imperfect. 

The first person who procured this semi- 
metal fi*om calamme, by the addition of some 
infiammable substance, was one Henkel, who 
published an account of his discovery in 
1741, but kept a portion of the process 
secret. The greater part of that now used 
is imported from the East-Indies. 
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A. 

Abergavenny, East-Indiaman^ description of the machi- 
nery for raising the, 79. 
Acies, 36Q, 
Adamas, 

Adulteration of wines, £05 — different, 203. 
Aerial voyages, £50. 

-airugo, 328. * , . 

iEs, m 

Albertus Magnus, 6^ 305, 290. 

Alum, — Used in dyeing, 21£L— Preparation of a 
security against the destructive consequences of fire. 

Amalgam of gold, 2^ 
Amalgamation, 22& 

Androides, constructed by a locksmith at Nuremberg, 7 

— Their introduction into England, 8. 
Anemadoulon, anemoderion, 175. 
Animal magnetism, 312. 
Aplysea depilaus, 3M, 

8 3 



S90 



INDEX. 



Aqua fortis, £30— Oldest account of, 231— vapour of, 

tofana, 346. 

Aquetti di Napoli, ib, 
Arkwright, Sir Richard, 66- 

Artificial pearls, 236 — Process of making, 237 — rubies. 
Artillery, 8JL 

Aubray, Margaret d% 349 — Her arrest, 351 — and exe- 
cution, 35^ 
Automata, L 

Automatic duck, 8 — flute player, 9 — pigeon, ^ 
Automaton chess-player, 1^ . . 
Azurrum ultramarinum, 385. 



Bacon, Friar, 304t • i 
, Sir Francis, 7L 

Balloons, invention of, 245 — Lunardi's, described, £^ 
Balloons, 245 — invention of, 246^Concussion of Shel- 
don and Blanchard, 251. — Catastrophe of RomaiB 
and I^Mtre de Rdaier, IS50^--G«rnerin*s parachute, 
255, 

Ban Mills, 55^ . ' 

Bcdil, 370, ' . 

Bellows, 18 — Origin and description of, tft. 
Black-lead, 257. 
Blanchard the aeronaut, 211^ 

Bol<^ian stone, 263 — ^Process of prepaiing, 264— IMs- 
covery of the, 265. . ^ 
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Bombydna, 60;* , 
Bombycinee vest, 62. 
Brass, SSIL 

Brinvilliers, the Marchioness de, 349— Her execution, 

Brunels' circular saw^inills, 149. • 
Bushby's orrery, ML 

C. 

Caerdyke, 27^ 
Calamine, 390. 

Calamus, 197, ' ' ' 

Canals, 23— of Alexandria and Canopiis, ti^Chinese, 
24 — Asiatic, 25 — Water communication between St, 
Petersburg and Astracan, ib. — of Troelhetta, ii.— of 
Languedoc, 26 — of Caerdyke, 27 — New River, 28 — 
Duke of Bridgewater's, The Regent's, 30— Locks 
of, described, ib, — Bushby's invention for locks of, 3^ 

Cannon used by the Sultan Mahomet Ihf S2< 

Cattle mills, ^ • . 

Chalybs, 359, 

Chambre Ardebte, a court of justice in France, 353* 

Chemical names of metals, 268. 

Chess-player, The automaton, 12. 

Circle, considered by the Egyptians as a symbol of th^ 
Sun, 272, , . 

Clocks, 34— Clepsydra, or waters-clock, 35— clock sent 
to Charlemagne, ib, — modem water-clock, 36 — oldest 
clock in England, 38— clock for the Cathedral at Can- 
terbury, 39 — first clock put up in It9ly» 40— clocks 

s i 
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of Venice, SevUle, and Paris, 41— invention of the 
pendulum, 4L 

Cobalt, 275— preparation of smalt, &c., 276 — deriva- 
tion of the word, 278, 
Colour mills constructed in Holland, 279, 
Coloured glass, ^81— ancient preparation of, 283- 

Copper, 396* 

Com, Grinding of, 57. 

Corn-mills, ^ 

Cotton manufacture. Ancient, 60— Maltese, 63 — Eng- 
lish, 6^ 
Cotton plant, 63. 
Court plaister, IM. 
Cuprum, 390. 
Cyprinus albernus, 2iL 

B. 

Divers, 69- 

Diving-bells, Invention of, 71 — experiment with, in 
1668, 72 — improvements in by Dr. Halley and 
Friewald, 74. • • ^ 

Diving chest invented by Mr. Lincaton, 7fi« 

Du Moulin, the machinist, 1^ 

Duke of Bridgewater's Canal, 2B^ 

Dyeing, Antiquity of the art of, 287— Mexican and Ota- 
heitan, 290 — experiments in, 291. 

1" ' ■- 

Eau de luce, 283. 
Embroidery, Ancient, 28S. 
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Electrum, 373. 

Etain, 32L . 

^ 

F. 

Falconet, 85, 
Fantoccini, 12. 

Femim Indicuni, and Sericum, 363— Candiduin, 364. 

Figures, Speaking, 15. 

Fire-arms, 81— origin of portable, M.j 

Fire-engines, 8S» 

Flax, ITL 

Flour, 57— American experiments on, 58 

Fountain-pen, 2111* 

Francis Anecdote of, 110. 

Friar Bacon, 304. 

Fulminating powder, 296— Basil Valentin's, 298— mo- 
dern receipt for making, 299. 

G. 

Galena, 32L 

Galienus, Anecdote of the Emperor, 282. 

Gamerin, the aeronaut, 255. 

Geometrical pen, 200. ' ^ 

Gilding, 93 — false, described, 1(12. 

Glass, 104--glass-houses of Tyre, 105— of Rome, ii.— 
of Alexandria, 282-— art of making in Britain, 106— 
glass utensils found among the ruins of Herculaneum, 
105 — ^glass windows, 106— drinking-glasses, 107 — 
j^s cutting, 108, 

Glauber's salt, 337. 

• 5 
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Gold, Separation of, by means of qiucksilvcr, 2^6-^ 

amalgam of, ib. 
Gold-beating, 96— process of, 97— gold-beaters' skin, 97- 

Greek-fire, 301— use of, ^ 

Grinding, Ancient mode of, 52 — present mode of, 57 — 

experiments on, 5B± 
Gun-locks, Invention of, Q&m. 
Gunpowder, 304 — first use of, 306. 

a 

Hakenbuchse, 84 — harquebusse, 85, - 
Henry II. of France, Anecdote of, ^66. 
Hungary-water, 307 — ^invention of, 30&— receipt for the 

composition of, 309t 
Hydrometer, 111 — use of, ib, 
Hypatia, History of, 112* 

L 

lates, island of, 375. 

Indian cotton loom, 

Ink, Sympathetic, 365. 

Ives, Miss, Spinning of, 394-195. 

Juvenal, Criticism of, on the dress of a learned judge, 61. 
K.aa'(rntgou 373, 
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Kitchen jack, 5(L 

Knitting, 159 — stocking, t^.-^earliest account of, 160 — ; 
invention of, ib, 

L. 

Languedoc, Canal of, ^ 
Lapis Lazuli, 3&L 
Lazurium, 385. 

Lee, William, inventor of the stocking-loom, lS5u 
Leruea, 344. 

Linen, Manufacture of, 117 — antiquity of, 118 — ancient 
manufacture of, in Europe, 119 — ^introduction into 
England, 1^ 

Loom, Ancient cotton, construction of the, 64 — ribbon 
loom^ 142 — stocking-loom, 165. 

M. 

Magnetic cures, 313. 

" water, 367. 

Magnetism, 312. 

Manna of St. Nicholas, 347. 

Malta celebrated for the cotton plant of the Nankin 

colour, 63. 
Marionnettes, 1 — used at public shows, 4. 
Metals, Chemical names of, 208. 
Mills, Water, 53— wind, 56— tide, 54— corn, 52 — saw, 

145 — ban, 55. 
Mirrors, 121— invention of, ascrSied to u^Isculapius, L22 

— invented by Praxiteles, L24 formed of Obsidian 
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stone, 124— date of the invention of glass, 126 — 
mirror manufactory, ' 
Molybdaena, 372. 

Montgolfiers, The Messieurs, inventors of the balloon. 
Mule, The, by whom invented, fi6. 

Muller, his iron fly, 6— flew to meet the emperor Maxi- 
milian in 1470, ib. . • 
' Musket, 85— first cUscharged by means of a match, an<i 
afterwards by flint locks, 86. 

Musical note, 132. , • 

Mystical properties attributed to precious stones, 221. 

O. 

Obeah magic, 344, 

Odometer, 134— a degree measured by an, between 

Amiens and Paris, 135— in Merlin's carriage, 136. 
Ombres Chinobes, 16. 
Oracle of Delphi, 15. 

Orrery, 137— whence the npie of, 138— superb, made 
by T. Wright, 139— Busby's Hydraulic, 140— Priestly X 
139-_ Walker's, liL 

4 

P. 

Paint prepared from Cobalt, 278- 
Pttgacdsus, Theopbrastus, 390. 
Parachute, described, 255. 

* 

Pearls, 236 — their use of great antiquity, , 237. 
Pedometer, Pocket, invented by Hohfelds, 1 35. 
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Pencils called plumbago, 257. 
Pendulum clocks, 4L 

Pens, 196— geometrical and fountain, 200— penna dur 

plex, 2(LL 
Phalli, L 

Phipps, Waiiam, anecdote of, 2i, 
Picture, Moving, invented by Mr. Truchet, 15. 
Pilatre de Rosier, the aeronaut, 250. 
Pistols, 88. 

Planetai-ina, 132. 
Plants, 145, 

Plumbago, 257— its use first known in Italy, 262. 
Plumbum nigrum, 371. 

Poison, Slow, 343— composition, 354— effects, 355. 
Pope Innocent III.,— anecdote of, 271. 
Potter's wheel, invention of the, 13. 
Powlio, Mary, a celebrated spinner, 194. 
Pumps, invented by Ctesibus, 89. 

Quicksilver, its qualities, 225— contained in the red 

earth of Peru, 227, 
Quills, when first used, l^H. 

Reeds employed for writing, 197*— deposited some 

months after being cut under a dunghill, 198. 
Regent's canal, 230. 

Ribbon lopm, 142 — ribbon manufactory in the Milanese* 
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143— invention of the, attributed to the Swiss, t*.— 
brought to England from Holland, 144* 
Rochelle Salts, 336* 

s. 

St. Croix, Godin de, 349— his will, 35{L 
Sal Polychrest, 336. 

Salts, Rochelle, composition and discovery of, 336 — 
Glauber, 331. ' ^ ^ 

Savary, Captain, obtained a patent for a new invcntioti 
for raising water, 153> 

Saw, the inventor of the, deified, 146— one found at 
Herculaneum described, 147. 

Saw-mill, 1 45 — description of a, seen by the Bishop of 
Ely] in 1555 near Lyons, 148 — ^when adopted in Eng- 
land, 149 — superior circular saws in Mr. Bniners 
mills at Battersea, IML 

Sea-hare, 344- , - 

Sealing-earth, 338* 

wax, 34iL 

Seals, Antique, ib. 

Seneca describes the transparent dresses of the ladies, 

called sericae vestes, 61—62, 
Sheep, natives of Africa, 184 — They had hmr instead of 

wool, ib. 

Silk-stockings made a present to Edward, son of Henry 
Henry VIIL, by Thomas Gresham, 162 — knit, pre- 
sented to Queen Elizabeth by Mrs. Montague, a^. 

Siphones, Oh. 

Slow-poison, 343 — composition, 354— effects, 355. 
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Smalt, ^6, . , - . , 

Spangles made of wire, IB2^ 
Spara, Hieronyma, 346, 

Spinning, Improvements in, 66— chief employment of 

the Greek and Roman women^ lfi5. 
Stannum, 371 » 

Statues, Ancient, Moving, L 

Steam-engine, unknown to the ancients, 151 — account 
of the first, 152 — Dr. Papin's, 155 — species of engine 
called the high pressure engine, 156 — steam ship 
crossed the Atlantic, 157* 

Steel, Properties of, 358— antiquity, 359— ancient modes « 
of producing, 360— art of hardening, 362. 

Stocking-frame, 1 58— stocking-loom, how invented, 164 
—stocking manufactory, 167— the machine described, 

Stomoma, 359. 

Succession powder, 353. . , * 

Sugar of lead used to adulterate wine, 206. 
Sympathetic ink, 365. 
Synesius, the alchymist, 23L 
Synesius and Hypatia, history of, 11^ 

T. 

Tin, 370— ancient, 374 — trade in, 375— discovery of m 

Germany, ib. 
Tinning, 376. 

Tofania, the Italian prisoner, 346. " 
Thread-lace, 168 — knit-lace, 170— invention of by some 
ascribed to the Italians, 171— *in vented by Barbara 
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Uttmann, ih, — manufacture of, slowly introduced into 

this country, 17^» 
Tide-mills, Origin of, 
Trolhaetta, Canal of, 25. n 
Tyrian glasshouses, 105. 

Valentin, Basil, 297. 

Vanes, 173 — description of an octagon tower at Athens 
• for observing the direction of the winds, 175 — onl^'^ 

allowed to be placed on noblemen's houses, 1 77 — on 

church steeples, 176 — apparatus for ascertaining the 

direction of the wind at Varro's farm, ib, 
Varro asserts that sheep were brought to Greece by 

Hercules, 185. ^ 
Vasa Stannea, 373. 
Verdigris, 378. 

Vigoureux, La, and La Voisin, the poisoners, 353. 

U. 

Ultramarine, 381. 

w. 

Wafers, 342. 

Watches, 34— when first mentioned, 42 — first formed 
^ in the shape of an egg, id.— construction of, 43 — not 

in general use until the reign of Queen Elizabeth, 44^ 
Water-clocks, 34—36. 

, magnetic, 367i 
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Water-mills invented in the time of Julius Caesar, 53. 

Walker's Orrery, HL 

Watts' improvement on steam-engines, 155. 

Wax, Sealing, m 

Werk, 373, 

Windmills invented- in the East, 54* 

Winds, When names were given to the four principal, 174. 

Wine, Adulteration of, 205. 

Wire-drawing, early mode of making wire, 178 — inven- 
tion of, 179 — wire manufactured by hand in England^ 
181 — machine for, described, ib. 

Woollen-manufacture established in England, 186 — art 
of manufacturing woollen cloth in the reign of Henry 
II. and Richard 1^ 187— woollen yarn, 194. 

Wootz, 3M. • ' 

y. 

Yarranton, Andrew, 376. 

Z. 

Zinc, 388. 
Ziun, 371, 
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C(EUR D£ LION. A Poem ia flfzlMii Books. Bj 
Miss Porden, Author of «« The Vcilti*' Ia 8 Voli. tvo^ 

Price 24s. bds. 

** This work is dedicated^ by permission, to His Majesty, 
and, iu our upiiuun, justly merttcd that distinction. It is a 
great effort for a female pen, and bad not Mi»s Porden alreiilj 
stood to high among toose ornaments of her sex who iHQt- 
tratc the modern literature of England, Coeur de Lion wouM 
have placed her in the foremost rank. — In some 14, 000 lines 
we hnd nothing to challenge criticism, and mucii to claim 
praise.— We would sum up our review by restating, tb^t we 
consider Coeor de Lion to reflect honour on the female litera* 
ture of Rnf land/*--LiTBiiAiiY Gazvttc« 



Thb life and OPINIONS of 8XB RICHARD 
MALTRAV£RS» an English Oentknum of tho Hwm^ 



TEENTH CxMTURT. In 2 Vou» PosI 8?o. PHce 16s. boards* 

*' Tills is a philosophical romance, in M'hicb The author 
(LORD DILLON) launches into speculations on rill subjects, 
moral, political, civil, and religious. It is a compound of an- 
cient prejudice and modern philosophy, combining 9. creat 
Veneration for the era of cbiralrT, and the domination of the 
old feudal barons, with a qualified predilection for popular 
rights and public freedom. — The orij^inal tone of thinking of 
these volumes cannot but cause them to be mucb read."-<- 
MonTHtT Magazine. 

The beauties, HARMONIES, and SUJBLI3II. 
TIES of NATURE. With occasional Remarks on the 
Laws, Mannersi and Customs of various Nations. With 
'NoiM» Comineafaifeay and Iltusinitiona. By C. Bvck% 
In 4 Vok, aioty prioa £2* Ifla, 64. hoaidi. 

This production embraces a most exteniive $iih|ect,— tbe 
whole field of Nature, with its relative associatior>s. What 
has beni said of Lord Bacon may, with great truth, be applied 
to Mr. Bucke that ' his feeling fur Nature was the main side 
00 which hie philosophy ran into poetry, and vented itaelf ill 
a very graceful, as well as grand enthusiasm* ^''^^^'^ ^ 
the High Prieata of Wisdom*' "-^LimART CitsoNtCfdit If at 
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The SCRINIUM. By RwiccA Ebkhmx, Two Vols. 

l2mo. price 15s, boards. ^ „ . 

** Ai the B«e stops oo every flower, collecting sweets, and 
stores bis hire wttk boaey ; so should Meditation rest on eaidi 
event, collecting: wisdom, to store the mind witb virtue." 

" We would sum up our whole review of the ' Scrioium ' 
by saying that it i$, except the * Sketch Book,' tbe best mis* 
eelbuieoiis prose work bf its kind which has come under our 
iiotloe."'»LiTBiiA»T RBGisTBBf Jnly tf» 

• Thb wonders of the VEGETABLE KING- 
DOM DISPLAYED: in a Series of Letters; with a 
Plate and Wood-cuts, price 7s» boards. By tbe Author of 

Select Female Biography." 
The book beture us contains much amusing and valuable 
iaformatioo, conveyed in an interesting roaUtter, and we may 
safely recoBUDead it to our fair readers in particular, a« gaU 
oulated to afford tbem considerable gratiBcaiion. It displays, 
in pleasing colours, the rich materials for study and reflection, 
Tvhich all-bounteous Nature so lavishly furnishes, and forms 
a useful compendium of botanical knowledge." — Monthly 
liT. Rboistbb, June 1 , 

Th« life of JOHN MILTON." By Chaklks Sym- 
xoBs, D.D., late of Jesus College, Ozfiird. Third Bditioiiy 
with eonUderriile Aherstions and Impfovements. 8vo. price 
14s. boiiids. 

** We cannot better conclude otir acconnt of Milton than in 
the words of his liberal and elo([utjtit biographer. Dr. 8yaa- 
Dions, to whose work we have already acknowledged our 
obligations, and towMch we earnestly refer tbe readers of 
the new Cyclopedia, in order that they may see how moch 
more is recorded of our illustrious countryman, than cin pos- 
sibly be expressed in this article,"-»Dft* Kccs's Cyclopedia* 
Vol. XXIII. 

RECOLLECTIONS of a CLASSICAL TOUR 
through various Parts of GliEECE, TURKEY, and 
ITALY, made in the Years 1818 and I8I9. By Peteb, 
Emcuitb Laubbbv. SlustrBted witb coloured Plates. 2 vuis. 
tvo. 18s.hosid8. 

From tbe limited size of Mr. Laurent's Work, be baa 
necessarily written with great brevity, yet he has a -ooJ taste 
in the choice oF his subjects: he intersperses classical and 
'antiquarian research with acute reflections and intercstin|r 
portraits of existing manners; and we consider his Work a 
valiiahlc addition to the information already known respect* 
ing those interestir)-^ portions of the Globe — Greece, TtttkeT* 
and iialy."-^LiTfiRARY Chronicle^ June 3, 183K 
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JOURNAL of a RESIDENCE in the BURMIIAN 
EMPIRE^ and more paiticiilflrif at liia Conrt of Amara- 
poorah. By Oqpd. HnuM Cox, of the Honourable £ast- 
Itedia Company's Bengal Native Infinitty. In 8yo, ^vdA 
coloored Plates, price 16s« boards. 

ILLUSTRATIONS of MASONRT. By tiie late 
WiLUAH PassiON^ Esq., Put Master of the Lodge of Aii« 
tiquity* acting by immensoiial Constitution. Wi£ Correc- 
tions and Additions, by Stephkk Jones, Past Master of the 
said Lodge. Tliirteenth Edition. Humbly inscribed to His 
Royal Highness the Duke of Sussex, &c. &c.y Most Worship* 
fill Grand Master. 12mo. price 8s. boards. 

An INQUIRY, concerning the PRIMITIVE INHA- 
BITANTS of IRELAND. Illustrated by Ptolemy's 3Tap 
of Erin, corrected by the aid of Bardic History. By Thomas 
Woon, INI. D, In 8vo. price 10s. 6cl. boards, ' 

The SECRETARY'S ASSISTANT; exhibiting the 
various and most correct Modes of Superscription, Commence- 
ment and Conclusion of Letters, to Persons of every Degree 
of Rank^ including the Diplomatic, Clerical, and Judicial 
Dignitaries : with Lists of Foreign Ambassadors and Coii>* 
suls* Alsa the Forms necessary to be used in Applicationi 
or Petitions to JRng in Council, Houses of Lords and 
Commons, Government Offices, and Publio Companies : with 
a Table of Precedency, and Abbreviations of the several 
British and Foreign Orders of Knighthood. By the Author 
of the Peebage and Baronetage Charts, Sec. 

** Gire unto every man his proper UUc, lest he be offtfuded, 
and ye betray your ignorance." 

Seoond Editioni Price Ih, 

MY NOTE-BOOK ; or Sketches from the Gallery of 
St. Stephen*s. A Poem. By Wizwrwd Wooj>rAX.Ey Esq* 

The Author's talents are eonsi4trable9 and his bits rery 
amusing.*'— 'Literary Gazbttb* 

*' If I he perusal of thi'^ very smart little Work does not 
produce * chetrs aaci laughter,' we shall henceforth Lave no 
faith in our judgment, and no very enviable opiuiuu of the 
reader's under standiiig."-<-LirBRART Chronic lb. 

Second Edition. In foolscap 8ro., price 5s. host ds. 

- WINTER EVENING TALES; collected among tlie 
Cottages iuthe ^Bouth of Sooll^. By Jambs Hcog, Au- 
thor of The Ctueen*s Wahe^*' Second Edition, 2 Vols. 
12mo. price 14s. boards. 
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SSSATS^ MbiM^' Hteophical, and StomacluGa^ the 
impomiit -ScSeiuif of GOOD-LIVING i . partly extracted 
from the celebrated Almanach des Gourmands Dedicated to 
the Right Worshipful the Court of Aldermen. By Launce- 
LOT Sturgfov, Esq., Fellow ol the Beef-Steak Club, anti an 
Honorary Member of several Foreign Pic-Kicks, ^c, ^c. 

" £atl drink laud he Burry— for to-morrow you die*" 

IMn. pnM 7iu ^ bawds. 

Such «f our readers at WADt A Uugb, M ill find a good deal 
offan»a good denl of HP<>r.dote, and a e:ood deal of amusing 
tatire in tliii iittie vuiuiufc." — Literary Ga^btte, Feb. 182^. 

Mr- Stnri^eon U c\'idcntly a thorough conno]s«ieiir in The 
mrt on wbich he writes, and displays it in the most fa&cinatinK 
colours. The UcuUieft of eating and driukiaig a^e diieiutti 
in fuU-^etail, and with aioktunity af 4i«laplia elaqnence per- 
fectly suited to the tubjeet."— MoKTHiiT Mao. Maich 

TAKINGS ; or. Tra LIFE a COLLEGIAN, 11- 
luflCicied by Twan^-aix Etchiiig^ Ufim Deiigpiy By R» 

'* Perlia])'? it may turn ont a ^ong, 
•'Pi r^i 1nrn out a sermon/' — Bl/BNt* 
In royal 8vo. Price boards. 

ROGVALD, an Epic Poem, in Twelve Books. By J. P. 
Pennie, Author of the " Royal Minstrel, ^c." In 8vo. 

• A Connso and Practical TREATISE on the Growth and 
Culture of the Carnation, Pink, Auricula, Polyanthus, Ra- 
nunculus, Tulip, and other Flowers. By Thomas Hogg, 
Florist. Second Edition, 12ino. 

SYMBOLICAL ILLUSTRATIONS of the HIS- 
TORY of ENGLAND, accompanied by a Narrative of the 
principal Events ; designed vBiOt^ paoticularly for the Instruc- 
tion of young P^rsotm. By M. A. Ruvdau, Author of 
« Tlie Grammar of Sacred Histoiy,*' ' Second EditioD, in one 
ttddt foLngie^ ISmo.^ wJlli 0rty.two En g r ay i ng % pnea 9fl« 
boardf. 

A BlCtlONABt of QXJOTATIONS^ in moal 
qoent Uae^ taikan aluefty from tiia Latin and French, but 

comprising many from the Greek, Spanish, and Italian Lan- 
guages, translated into English • with Ilhistrationa Historical 
and Idiomatic By D. E. MACjnoNNFL, of the Middle Tem- 
ple. The Eight!) JB^tioAi ravi^^ and correctfid* 12bi0» 
price 7 s. 6d. boards. 
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